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NOTICES 


Presidential Report 


As announced in the last issue of CLuinicaL Re- 
SEARCH PROCEEDINGS, the membership approved 
the resolution concerning security clearance and 
nonclassified research grant requests. Copies of the 
resolution have been submitted to appropriate 
government officials and to the NAS committee ap- 
pointed at President Kisenhower’s request. 

A total of 2,349 ballots were sent out. Of this 
number, 1,547 went to voting (regular and associate) 
members and 802 to senior members. 

Nine hundred and sixty-two voting members 
(62.2 per cent) returned their ballots, 852 voting in 
favor of the resolution, and 110 against it. Thus, 
among the members qualified to vote and who re- 
turned their ballots, there was an _ eight-to-one 
majority in favor of the resolution. 

Following the definition of a majority set out 
in the letter accompanying the ballot, which counted 
unreturned ballots as negative votes, 55.1 per cent 
of those qualified to vote were in favor of the resolu- 
tion. This would seem to be as clear an expression 
of the views of the voting membership as it is pos- 
sible to obtain. 

It is of interest to note that although less than 
half of the senior members returned their ballots, 
the voting among those who did was about five-to- 
one in favor of the resolution. 

As for the form of the 1956 meeting, the ma- 
jority of the voting members want no basic change. 
Five hundred and forty-nine of the 939 who voted on 
the question wished to conduct the meeting as was 
done in 1955. This means that the regular meeting 
will be held on Sunday as usual, with various spe- 
cialty meetings being conducted in the evening of 
the same day. The second choice was to conduct 
specialty meetings on Saturday afternoon instead of 
on Sunday evening (295 votes). Only 12 voting 
members wished to conduct the general session and 
the specialty meeting simultaneously. 

Carleton B. Chapman, M.D. 


Call for Abstracts 
National Meeting, April 29, 1956 


The 13th Annual Meeting of the AmeRIcAN 
FeDERATION FoR CLINICAL RESEARCH will be held in 


the Steel Pier Theater, Atlantic City, New Jersey, 
on Sunday, April 29, 1956. There will be a general 
Session from 9:00 a.m. to 5:00 p.m. and Sub- 
section Meetings at 8:00 p.m. in the fields of: 


Medical Education 

Cardiovascular Disease 

Renal Disease and Electrolyte Metabolism 
Gastroenterology 


All papers will be considered for the General 
Session. Those not included in the General Session 
program will still be considered for the Sub-section 
Meetings listed above. 

All abstracts should be sent to: 


Dr. Carleton B. Chapman 
Southwestern Medical School 
2211 Oak Lawn Avenue 
Dallas 19, Texas 


Rules Applying to Abstracts 


1. Abstracts must be postmarked not later than 
February 20, 1956. Authors who are more than 500 
miles from Dallas should use air mail. 

2. Submit 5 copies. This will permit the Coun- 
cil to aid in program selection. 

3. Abstracts must not exceed 300 words and 
must be double-spaced. 

4. Authors should follow the form outlined in 
CuinicaL RESEARCH PROCEEDINGS, vol. I, p. 120 
(September 1953). 

5. One of the authors must be a member of the 
FEDERATION or the paper must be introduced by a 
member. Senior members (those 41 and older) may 
introduce papers and be co-authors but may not 
deliver the papers. 

6. Membership status of authors should be 
included, to facilitate preparation of the printed 
program. 


Application for Membership 


(1) Young research workers are encouraged to 
apply for membership. It is unnecessary to secure a 
member’s recommendation or await a member’s 
suggestion to join the AMERICAN FEDERATION FOR 
CLINICAL RESEARCH. 
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(2) There is one requirement: publication of a 
full-scale article, not a case report or abstract. 

(3) Beyond this, an applicant must contact a 
member of the FepERATION who knows him to sign 
his application. 

Interested individuals should write to Dr. Wil 
liam W. Stead, Secretary-Treasurer, American 
Federation for Clinical Research, V. A. Hospital, 
Minneapolis 17, Minnesota. 


Members Lost to the National 


Office 


Our appreciation is extended to those who let 
us know the current addresses of members listed as 
lost in the September 1955 issue. The following are 
the present members whose mail has been returned: 
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W. J. Butt 

Harold O. Conn 

Roy C. Crosby 

Daniel J. Feldman 
Vincent James Fontana 


Joan Humphrey, Long 
1). Shelton Mabry 
Raymond 8. Megibow 
Paul Pfieffer 

Donald W. Rennie 
Robert B. Rutherford 
Mary L. Scholl 

John R. Sheehan 
Santos Silva 

Robert D. Taylor 
Bernard M. Wagner 
Mackenzie Walser 
Walter S. Wiggins 


George L. Forbes, Jr. 
Goffredo G. Gensini 
Marvin M. Hirsch 
Erwin Huston 
Robert L. Johnson 
Robert J. Kalthoff 
William F. T. Kellow 
Alfred R. Lenzer 
Warren Lindau 


We would be grateful if each member would 
notify Dr. William W. Stead, at the above address, 
of anyone on the list who is known to him. 



















PROGRAM, EASTERN SECTION 


Friday-Saturday, December 2-3, 1955 


College of Physicians Building, Philadelphia, Pennsylvania 


FRIDAY, DECEMBER 2, 1955 
9:00 a.m., Introductory Remarks 
9:10 a.m. 


1. Peripheral Venous Responses to Body Cooling 
and Warming in Man. 
J. Edwin Wood* and John W. Eckstein* (in- 
troduced by R. W. Wilkins). Boston. 
page 13 
2. The Splanchnic Hematocrit in Heart Failure. 
Lawrence S. Lilienfield, Renato D. Kovach,* 
Lee M. Hershenson, Paul A. Marks, Gerald P. 
Rodnan and Edward D. Freis. Bethesda. 
page 11 
3. Hemodynamic Effects of the Hufnagel Valve. 
Joseph Roshe* and J. Alex Haller, Jr.* (in- 
troduced by Eugene Brannwald). Bethesda. 
page 9 
4. The Effect of Exercise on Cardiovascular and 
Renal Function in Hypertensive Patients be- 
fore and after Chronic Drug Therapy. 
W. Hollander and W. E. Judson. Boston. 


page 12 
INTERMISSION 
5. Aldosterone and Arterial Human Hyperten- 
sion. 


Jacques Genest, Guy Lemieux,* André Davi- 
gnon,* Eric Koiw,* Wojciech Nowaczynski* 
and Paul Steyermark.* Montreal. page 11 
6. The Effect of Corticotropin and Adrenal Corti- 
costeroids on Water and Sodium Balance of 
Intractable Cardiac Failure. 
G. H. Heidorn and F. R. Schemm.* Montana. 
page 11 
. Myocardial Hypoxia during Increased Coronary 
Blood Flow. 
William E. Huckabee. Boston. page 10 
. Electric Analog for Analysis of Hepatic Hemo- 
dynamics in Man. 
H. K. Wiskind,* V. A. McKusick and G. N. 
Webb.* Baltimore. page 18 


~ 


oo 


INTERMISSION 


9 Ammonia Metabolism in Cirrhosis Patients 

with Portocaval Shunts 
William W. Faloon, J. Howland Auchineloss, 
Robert Eich* and Robert Gilbert.* New York. 
page 18 


* By invitation 
+ Deceased, May 1955 


Dr. Charles R. Shuman, Presiding 








10. Local Environmental Factors Affecting Hemo- 
stasis in Hemorrhage from the Upper Gastro- 
intestinal Tract. 

Tibor Bodi,* Leandro M. Tocantins* and C. 

Wilmer Wirts. Philadelphia. page 18 
11. Buccal Trypsin in Trauma and Inflammation. 

Irving Inner field. New York. page 23 


If Time Permits: 


Right Intra-Auricular Electrocardiographic Studies 
of the Mechanism of Auricular Flutter. 
Henry McLaughlin,* Sami Said,* Albert B 
Lowenfels,* Abraham Sunshine,* Mahdi Mur- 
tadha* and J. Marion Bryant. New York. 
page 9 
Differentiation of Free Mitral Insufficiency from 
Mitral Stenosis by Left Atrial Pressure Curves. 
Ivan L. Bunnell, John T. Sharp,* Joseph E. Mac- 
manus* and David G. Greene. Buffalo. page 9 
LUNCH 
Courtesy of National Drug Company 
Philadelphia, Pennsylvania 


2:00 p.m. 


1. A Method for the Analysis and Interpretation 
of Chromate® Erythrocyte Survival Studies. 
Klaus Mayer,* Shirley L. Rivers* and Allyn 
B. Ley. New York page 7 
2. Platelet Metabolism. IV. Studies on Phosphate 
Esters of Glycolytic Intermediates Isolated from 
Human Thrombocytes. 
Walter J. Small,* Edmund W. Campbell and 
William Dameshek.* Boston page 5 
3. Splenic Hemolytic Agent: Nature and Evidence 
of Splenic and Serum Inhibitors. 
William S. Blumenthal,* Sergio I. Magalini 
and Mario Stefanini. Boston. page 6 
4. The Urinary Concentration Defect in Sicklemia. 
H. G. Keitel and D. Thompson.* Bethesda. 
page7 
INTERMISSION 


5. PTA Deficiency. 


Edmund W. Campbell and Irma B. Medincoff. 


Boston. page 6 
6. Clinical Use of a New Blood Dialyzer. 
John E. Doyle* and Arthur E. MacNeill* 
(introduced by David G. Greene). Buffalo. 
page 22 
7. Renal Involvement in Progressive Systemic 
Sclerosis. 


Gerald P. Rodnan, George FE. Schreiner and 
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Roger L. Black.* Pittsburgh, Washington and 
Bethesda. page 20 
8. Nature of the Agglutinating Factor in Rheuma- 
toid Arthritis Sera. 
John H. Vaughan. Richmond. page 20 
INTERMISSION 


9. Effect of Cross-Circulation with Normal Rats 
on Experimental E. coli Bacteremia in Irradi- 
ated Rats. 

J. W. Hollingsworth* and Stuart C. Finch 
New Haven. page 19 

10. SGO-Transaminase Alterations in Experimental 

and Clinical Infectious and Toxic Hepatitis. 
Felix Wroblewski and John S. LaDue. New 
York. page 19 


If Time Permits: 


Observations on the Hemolytic Principle of the 
Fava Bean. 
Karl L. Roth* and Abraham M. Frumin. 
Philadelphia. page 7 
A Study of the Response of the Respiratory Center 
to Carbon Dioxide Inhalation in Patients with Ad- 
vanced Pulmonary Emphysema and Hypercapnea. 
Elliot L. Goodman,* Richard T. Cathcart,* 
John H. Griffith,* Harold M. Silver and George 
W. Thomson. * Philadelphia. page 21 


SOCIAL HOUR 


Courtesy of Smith, Kline and French 
DINNER 


Courtesy of Wyeth Laboratories 


SATURDAY, DECEMBER 3, 1955 
9:00 a.m., BUSINESS MEETING 


9:15 a.m. 


1. An Estimate of the Transcapillary Leakage Rate 
of Protein, Using Labelled Proteins. 
W. Gordon Walker and Richard SS. Ross. 
Baltimore. page 14 
2. Observations on Renal Protein Metabolism: 
Renal Venous Amino Nitrogen Content before 
and following Hemoglobin Infusions in dogs. 
Willoughby Lathem and Al Benjamin.* West 
Haven. page 17 
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3. Paper Radiochromatography of Thyroid Hor. 
mones in Serum. 

Jerrold D. Hydovitz* and Walter L. Arons. 

Philadelphia. page 14 

4. The Absorption Spectra of Steroids in “100%” 
Phosphoric Acid. 

Wojciech J. Nowaczynski and Paul R. Steyer- 

mark (introduced by J. Genest). Montreal. 
page 15 


INTERMISSION 


5. The Effect of Liver and Thyroid Function on 
Diiodotyrosine and Triiodothyronine Metab. 
olism. 

W. R. Ruegamer,* and Robert B. Chodos 
Syracuse. page 15 

. The Lack of Antagonism between Hydro- 
cortisone and Triiodothyronine as determined 
by Their Metabolic Effects in Man. 

Kenneth Fremont-Smith, Frank L. Iber* and 
Irvin C. Plough. Washington. page 15 
. Prednisone Therapy in the Nephrotic Syndrome. 
Howard Goodman, James Baxter, Hans 
Keitel and Jack Orloff. Bethesda. page 17 
. Measurement of Body Composition during 
Steroid Therapy. 
Laurence H. Kyle, Richard J. Meyer, Marcus 
Schaaf, Edward J. Werdein* and Joseph J. 
Canary.* Washington. page 16 


YTERMISSION 


9. The Effect of Acute Hypercalcemia on Renal 
Function and Electrolyte Excretion. 
Mark Halpern,* Avron Y. Sweet,* Donald 
(Gribetz* and Marvin F. Levitt. New York. 
page 13 
. The Role of Factors Other than Antidiuretic 
Hormone in Water Diuresis. 
Charles R. Kleeman, Franklin HH. Epstein 
and Colin White.* New Haven. page 21 
. Physiologic Distribution and Excretion of Mg® 
in Dogs and Man. 
A. S. Glicksman, M. Kk. Schwartz,* H. Bane,* 
Kk. E. Roberts and H. T. Randall.* New York. 
page 13 
- Oral Therapy of Adrenal Insufficiency with 
Combined 9-alpha-Fluorohydrocortisone and 
Hydrocortisone. 
Jeanne A. Epstein* and Herbert S. Kupper 
man. New York. page 16 


Officers of the Eastern Section 


CHAIRMAN 


Charles R. Shuman, M.D. 


Philadelphia, Pennsylvania 


SECRETARY 
Schreiner, M.D. 
Washington, D.C. 


George E. 


COUNCILLOR 
Arnold 8S. Relman, M.D. 
Boston, Massachusetts 


PROGRAM CHAIRMAN 
Harry F. Zinsser, M.D. 
Philadelphia, Pennsylvania 











Advance Reports Submitted to the Annual Meeting of the 


Eastern Section 
of the 


Intrinsic Factor Activity of Human Colostrum 


By I. R. Schwartz, A. J. Weiss, L. M. Tocantins, 
‘T. Talbot and P. Gyorgy. Charlotte Drake Car- 
deza Foundation, Jefferson Medical College and 
Departments of Medicine and Pediatrics, School 
of Medicine, University of Pennsylvania, Phila- 
delphia. 


Previous observations (Tr. A. Am. Physicians 
67: 117, 1954) made desirable further evaluation of 
the existence in human colostrum of a substance with 
intrinsic factor activity. Attempts have been made 
to repeat and extend these observations. There was 
no hematologic response in controlled studies of 
patients with pernicious anemia in relapse to oral 
administration of human colostrum and vitamin 
By. The intestinal absorption of Co®-tagged vita- 
min Bys, when administered with colostrum to pa- 
tients with pernicious anemia in relapse and in re- 
mission, was found in studies so far completed to 
be no greater than in controls when estimated by the 
Schilling urinary excretion technic. These results 
fail to confirm the original impression of intrinsic 
factor activity in human colostrum, but leave un- 
explained the striking results in our early cases. 


Platelet Metabolism. IV. Studies on Phosphate 
Esters of Glycolytic Intermediates Isolated from 
Human Thrombocytes 


By Walter J. Small, Edmund W. Campbell and Wil- 
liam Dameshek. Blood Research Laboratory, New 
England Center Hospital, Department of Medi- 
cine, Tufts University School of Medicine, 
Boston. (Aided by a grant from the Atomic 
Energy Commission.) 


Related studies in this laboratory have indi- 
eated glycolysis in human platelets. Phosphate esters 
of the glycolytic intermediates were isolated. Study 
of this metabolic function should yield a useful 
technic in assaying the in vivo viability of platelets, 
as already shown for erythrocytes. Variations in this 
metabolism should aid in evaluating methods of 
platelet collection, separation and preservation. 


American Federation for Clinical Research 


BLOOD 
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It may identify differences in platelet factors as they 
affect blood coagulation in normal and disease states. 

Blood was collected, using silicone-coated sur- 
faces, by the 2-syringe technic in 1/10 volume 
EDTA. Platelet-rich plasma was separated at 4°C. 
by differential centrifugation, and incubated with 
inorganic P*®? under controlled conditions. Follow- 
ing incubation, the platelets were separated and 
washed 3 times with 4°C. normal saline. Phosphate 
esters were extracted with 10% trichloracetic acid 
and re-extracted with 7.5% trichloracetic acid at 
4°C, The residue was saved for further study. The 
esters were precipitated from the combined ex- 
tracts as barium salts in 4°C., 80% ethanol. The 
platelets from 100 cc. of normal human blood yielded 
about 33 mg. of barium salts. 

The barium was removed by a batch process 
with hydrogen cycle Dowex-50. The esters were 
alkalinized with excess ammonium hydroxide and 
absorbed on chloride cycle Dowex-1, from which the 
esters were serially eluted by varying concentra- 
tions of hydrochloric acid. 

Total phosphorus in the fractions was assayed 
by the method of Fiske-Subbarow; the P* was as- 
sayed by a direct G-M assay. The position of elution 
was established with known esters under identical 
conditions. 

The following intermediates have been identi- 
fied and separated: inorganic phosphate, glucose-1- 
PO,, glucose-6-PO4 and fructose-6-PO,, ADP, FDP, 
ATP. Additional unidentified esters containing both 
phosphorus and P* are under study. 

Glycolysis by human platelets has been demon- 
strated. Variations in the specific activities of the 
various fractions can be expected. 


Effect of Transfusions of Hemophilic A Blood into 
Normal and Thrombocytopenic Patients 

By Robert T. Carroll, Ruth R. Holburn, I. R. 

Schwartz and L. M. Tocantins. Charlotte Drake 

Cardeza Foundation, Jefferson Medical College, 
Philadelphia. 

Blood obtained with silicone-coated syringes 

from various grades of hemophilic A subjects was 
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injected slowly, immediately after collection, without 
added anticoagulants, into thrombocytopenic §in- 
dividuals and persons with normal coagulation 
rates. The hemophiliacs ranged in severity from 
mild (grade I) to severe (grade IV). Representatives 
of all 4 categories served as donors. Recipients were 
patients with compatible blood who had _ either 
normal coagulation rates or were thrombocytopenic 
and anemic. Both donor and recipient were fasting. 
Studies were performed before, during, immediately 
after, and up to 5 days post-transfusion 

When 300 ml. of blood from A hemophiliacs of 
grade IV were injected into a person with normal 
coagulation rate, venous clotting time in glass tubes 
was delayed from 8 to 138 min., and in silicone- 
coated tubes from 23 to 268 min. When the same 
volume of this blood was given a thrombocytopenic 
individual, the venous clotting time in glass was 
delaved from 14'5 to 473 min. and in silicone from 
84 to 540+ min. When 300 ml. of blood from a grade 
II hemophiliac was injected into a normal individual 
the clot delaying effect was negligible. When the 
same volume of blood was given a thrombocytopenic 
patient, the venous clotting time in glass was de- 
layed from 18 to 29 min. and in silicone from 48 to 
96 min. When blood from a grade I hemophiliac was 
given to either normal or thrombocytopenic recipi- 
ents, no significant change followed. The effect in- 
duced by transfusion of grade [TV hemophilic blood 
lasted 5 days, but only 2 days when grade II hemo- 
philic blood was transfused. Results of in vitro 
studies performed prior to the in vivo work cor- 
respond closely. 

The blood of hemophilic A subjects has an ex- 
cess of an anticoagulant which, when introduced in 
relatively small amounts into normal and thrombo- 
cytopenic recipients, exerts a clear clot-delaying ac- 
tion which varies according to the grade of hemo- 
philic defect. 


PTA Deficiency 


By Edmund W. Campbell, Irma B. Mednicoff. 
Blood Research Laboratory, New England Center 
Hospital, Department of Medicine, Tufts Uni- 
versity School of Medicine, Boston. (Aided by a 
grant from the Atomic Energy Commission.) 


A 25-year-old maie with a hereditary hemor- 
rhagic disease was studied. The disorder was diag- 
nosed as PTA deficiency and was present in 3 of the 
patient’s siblings, his mother and maternal grand- 
father. Three other siblings were normal. 

Careful hemorrhagic surveys were made. Since 
PTA is found in plasma and serum and is slightly 
adsorbed on barium sulfate, the corrective effect of 
various sera and plasmas treated and untreated 
with barium sulfate was noted both in vitro and in 
vivo. The effects of varying volumes of these addi- 


tives were studied by clotting times in silicone and 
glass, clotting times of recalcified plasma, thrombo- 
plastin generation and prothrombin consumption. 
Matching experiments utilizing known cases of 
hemophilia, PTC deficiency and PTA deficiency 
were studied in a similar manner. In vitro effects of 
Cohn fractions III and IV-1, treated and untreated 
with barium sulfate when added to the patient’s 
blood and plasma, were determined. Electrophoretic 
patterns were made on all subjects. 

The effects of plasma, serum and serum treated 
with barium sulfate when given to the patient intra- 
venously were studied at intervals to determine rela- 
tive in vivo correction. 

In vitro correction of the clotting defect was 
accomplished by serum and plasma, both fresh and 
stored, whether treated or untreated with barium 
sulfate. Plasma and serum from cases of hemophilia 
and PTC deficiency corrected the defect fully, while 
Cohn fractions III and IV-1 were less effective (frac- 
tions used showed very low activity, however). 
Lyophilized plasma from a patient with PTA de- 
ficiency had no effect. 

The in vivo studies revealed that both serum 
and barium sulfate-treated serum appeared to be 
somewhat more effective in correcting the patient's 
coagulation defect than either fresh or stored plasma. 
This may indicate that PTA appears in the serum 
in a more active form than in plasma, as with cer- 
tain of the prothrombin accelerators. 


Splenic Hemolytic Agent: Nature and Evidence of 
Splenic and Serum Inhibitors 


By William S. Blumenthal, Sergio I. Magalini and 
Mario Stefanini. Research Laboratory, St. 
Elizabeth Hospital and the Department of 
Medicine, Tufts University School of Medicine. 
Boston. 


This investigation was prompted by the study 
of a patient with severe idiopathic hyperlipemia 
who developed acquired hemolytic anemia. Direct 
Coombs’ test was positive. No free serum red cell 
agglutinins could be demonstrated. Hematologic 
recovery followed splenectomy. 

Analysis was then carried out for lipid hemolytic 
substances in the spleen of this patient as well as 
in spleens from normal subjects and patients with 
“hypersplenic’”’ syndromes. A lipid fraction was 
isolated from frozen, saline-washed, wet splenic 
tissue. Hemolytic activity, as determined by Pon- 
der’s technic, was higher in pathologic than in normal 
spleens. Acetone and benzene extracts were most 
active, while chloroform-methanol (4:1) extracts 
were nearly inactive. 

Benzene splenic extract was studied after 
chromatopile fractionation. The most active frae- 
tion contained predominantly fatty acids. Other 
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experiments indicated these fatty acids to be of 
various chain lengths. Organic acid titer was higher 
in extracts from pathologic spleens than from normal 
spleens. There was not, however, a directly propor- 
tional relation between organic acid titer and 
hemolytic activity. 

Behavior of the chloroform-methanol extract 
seemed related to the presence of an inhibitor soluble 
in chloroform-methanol mixture, but insoluble in 
acetone or benzene. Chloroform-methanol extracts 
of the splenic material remaining after acetone ex- 
traction significantly inhibited activity of acetone 
and benzene extracts. Serum also inhibited the ac- 
tivity of the splenic hemolytic extracts. This action 
was related mainly to the protein content of the 
serum, although slight inhibition was obtained from 
serum lipid components. 

Thus spleen, as known for other tissues, con- 
tains a hemolytic agent whose activity may be 
favored by splenic stasis of red cells. An inhibitor is 
also present. Changes in relative quantities of these 
2 factors may result in increased hemolysis. Further 
studies are in progress. 


Observations on the Hemolytic Principle of the 
Fava Bean 


By Karl L. Roth and Abraham M. Frumin. Depart- 
ment of Research, Southern Division, Albert 
Einstein Medical Center, Philadelphia. (Aided by 
a grant from the National Institutes of Health 
and from the Wagman Foundation.) 


A clear 0.9% saline extract of homogenized 
fava beans will agglutinate normal human RBC, 
regardless of blood type. Extracts were observed to 
change color upon standing. This obviously oxidative 
phenomenon suggested the presence of tannic acid. 
Addition of FeCl; resulted in the precipitation of 
iron tannate, with an almost complete loss of agglu- 
tinating activity of the dialyzed supernatant. Never- 
theless, normal human red blood cells, preincubated 
with this supernatant, were still agglutinated by 
acacia, “lhe gy FP ao 

A 5% acacia solution will agglutinate bean 
extract-sensitized cells (FB), RBC from a patient 
with favism (FV), and tannic acid coated cells (TA). 
Normal human serum will hemolyze TA cells but 
will have no effect on FB or FV cells. While the ag- 
glutinin can readily be dissociated from cells sensi- 
tized in vitro, attempts to remove it from RBC of a 
patient with favism were unsuccessful. 

It is suggested that coating RBC in vitro with 
the fava bean extract differs from in vivo sensitiza- 
tion, and that some of the in vitro results may be 
partly attributed to the presence of tannic acid. The 
routine use of acacia in testing FV cells with nega- 
tive Coombs’ test is stressed. 








A Method for the Analysis and Interpretation of 
Chromate®™ Erythrocyte Survival Studies 


By Klaus Mayer, Shirley L. Rivers and Allyn B. 
Ley. Division of Central Investigation, Sloan- 
Kettering Institute, Memorial Center, New York. 


The analysis of erythrocyte survival studies 
performed with the radioactive chromate technic is 
complicated by an exponential loss of chromate from 
erythrocytes, apparently due to elution. A method 
is to be presented by which the relative contribu- 
tions of exponential and linear disappearance of 
circulating radiochromate may be determined in 
each study. 

It has been demonstrated that it is possible to 
express the disappearance of chromate™ tagged 
erythrocytes by the expression: 


P. (1 - t) ett 
L 


Where P is the proportion of originally tagged cells 
remaining, ¢ is the time in days, L is the finite life- 
span of the cell population, and k is a constant ex- 
pressing exponential loss of circulating activity due 
to elution alone or to elution plus random cell 
destruction. Experimental data are plotted graph- 
ically with the logarithm of P, as ordinate, and ¢, as 
abscissa. From the plot of each study two numeric 
values may be obtained: (1) the value of ¢, when P 
equals 0.1, experimentally observed; and (2) the 
value of t, when P equals 0.1, obtained by extrapola- 
tion of the tangent to the original slope of the curve. 

On the basis of mathematic considerations, a 
nomogram has been constructed by which L and k 
may readily be determined with reasonable accuracy 
from these 2 graphically determined values of f. 

In normal subjects, the values derived by this 
method approximate 120 for Z and 0.01 for k. This is 
in agreement with the same values arrived at by 
others using different and more complicated ap- 
proaches. Application of this analytic procedure to 
chromate™ erythrocyte survival studies in patients 
with various hemolytic states permits a quantita- 
tive differentiation between cell destruction due to 
random loss on the one hand, and that due to aging 
factors on the other. 


The Urinary Concentration Defect in Sicklemia 


By H. G. Keitel and D. Thompson. National Heart 
Institute, National Institutes of Health, Be- 
thesda, Maryland. 


The renal concentrating mechanism in subjects 
with sickle cell anemia has been shown to be ab- 
normal. It has been suggested that the defect is 
congenital, since the ability to concentrate urine is 
also impaired in nonanemic (sickle cell trait) parents 
of patients with sickle cell anemia. If the concentra- 
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tion defect in both the sickle cell anemia and sickle 
cell trait patient results from the same cause, the 
data would seem to indicate that the renal defect 
is not primarily due to anemia. It seemed reasonable 
to explore another possibility—that the renal con- 
centration disability requires the presence of sickle 
cells and is not a separate congenital renal abnor- 
mality. 

The maximum ability to concentrate urine, as 
measured by the determination of the freezing point 
depression of urine, was determined in a group of 
(1) normal subjects; (2) nonanemic sicklemic sub- 
jects (sickle cell trait); (8) anemic sicklemic sub- 
jects (sickle cell anemia); and (4) patients with 
sickle cell anemia given multiple transfusions of 
normal red cells. All subjects were fasted and 
thirsted over night and many were given Pitressin 
before the urine samples were collected. 

It was found that five out of 20 subjects—in- 
cluding parents of sickle cell anemia patients—with 
sickle cell trait could concentrate urine above 900 
mOsm., the lower limit of concentration achieved 
by most normal subjects (mOsm. = milliosmolal: 
a standard of one “osmolal” concentration has a 
freezing point depression of —1.86°C; or has the 
concentration of one mol of “ideal’’ solute per 1000 
Gm. H.O). The remaining 15 trait subjects had 
maximum urine concentrations ranging from 470 
to 900 mOsm. The maximum urine concentration 
achieved by adult sickle cell anemia patients, how- 
ever, ranged from 384 to 502 mOsm., and that by 
infants and children with the disease from 423 to 
682 mOsm 

The ability to concentrate urine promptly in- 
creased from 553-682 mOsm. before normal blood 
transfusions to 942-1042 mOsm. after multiple 
transfusions in 4 infants with sickle cell anemia. The 
transfusions resulted in the disappearance of almost 
all sickle cells from the peripheral vascular system. 
When the transfusions were terminated, the ability 
to concentrate urine slowly returned to the pre- 
transfusion level. Multiple transfusions in a 9-year- 
old child resulted in a much slower and incomplete 
reversal of the renal defect, the maximum ability 
to concentrate urine increasing from 452 mOsm. be- 
fore the transfusions to 750 mOsm. after 2 months of 
replacement transfusions. In 2 adults the concentrat- 
ing defect was not altered significantly following 
correction of the anemia with normal red blood cells. 


Study of Leukocyte Dynamics by Means of Cross. 
Circulation in Rats 


By Stuart C. Finch and J. W. Hollingsworth. De- 
partment of Internal Medicine, Yale University 
School of Medicine, New Haven, Connecticut. 
(Aided by a grant from the U. S. P. H. 8.) 


Rates of leukocyte mobilization and destruc- 
tion have been studied in normal, normal splenec- 
tomized, leukopenic and leukemic rats. Various 
combinations of these animals were connected with a 
cross-circulation apparatus in which the flow rate and 
leukocyte concentration could be determined ac- 
curately. To date, 47 cross-circulation studies have 
been completed. 

Cross-circulation of normal rats does not pro- 
duce leukopenia in either animal. Moderately ele- 
vated circulating leukocyte concentrations are ob- 
served in totally leukopenic rats during cross-trans- 
fusion with normal animals. These cells disappear in 
a rapid exponential fashion from the recipient’s blood 
when the cross-circulation is discontinued. If leu- 
kemic and leukopenic animals are crossed, however, 
normal circulating leukocyte levels are maintained 
in the leukopenic recipient for much longer periods 
of time. Splenectomized normal rats sequester a 
large portion of their own leukocytes rapidly fol- 
lowing the initiation of cross-circulation. Leukocyte 
mobilization rates are inconstant. However, leu- 
kemic and normal animals appear more capable of 
mobilizing noncirculating leukocytes than do sple- 
nectomized animals during the postcirculation 
period. 

These data indicate that significant numbers of 
transferred normal and leukemic leukocytes will 
circulate in leukopenic rats for periods ranging from 
a half to several hours or longer. The rate of disap- 
pearance of these cells from circulation is not neces- 
sarily representative of life-span, but more probably 
represents redistribution or random destruction 
rates for these cells. In this type of study the spleen 
appears to play a significant role in leukocyte home- 
ostasis. 


A Case of Plasma Cell Granuloma of the Lung and 
Brain Associated with Nodular Vasculitis 


By Samuel D. Critides and Harold A. Lyons 


A patient presented fever, dyspnea and nodular 
erythematous skin lesions. His roentgenologic 
studies demonstrated a nodular basilar pulmonary 
infiltrate bilaterally. After clinical improvement on 
cortisone therapy, the patient developed a cerebral 
lesion which proved to be a plasma cell infiltrate ip 
the cerebrum. 
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Right Intra-Auricular Electrocardiographic Studies 
of the Mechanism of Auricular Flutter 


By Henry McLaughlin, Sami Said, Albert B. Low- 
‘enfels, Abraham Sunshine, Mahdi Murtadha and 
J. Marion Bryant. Fourth Medical and Surgical 
(N.Y.U.) Divisions, and the Departments of Medi- 
cine and Surgery, New York University Post- 
Graduate Medical School, New York. (Aided by 
a grant from the Lillia Babbitt Hyde Foundation.) 


In 1919, Lewis advanced the hypothesis that 
the mechanism of clinical auricular flutter was a 
rapidly-discharging, single, auricular focus. After 
extensive animal experimental studies, he substi- 
tuted the circus movement theory (1920). Scherf, 
Prinzmetal and others have recently questioned 
Lewis’ interpretation of his experimental studies. 
These investigators believe that Lewis’ original 
unifocal hypothesis is more consistent with his 
original observations and their work. On the basis 
of their animal experimental observations, these 
investigators have suggested that clinical flutter is 
also caused by a unifocal pacemaker. 

Most of these recent studies have used entirely 
different methods from those of Lewis to maintain 
an experimental state resembling clinical flutter; 
namely, a constant stimulus to the auricles (aconi- 
tine), which obviously should produce a unifocal 
pacemaker. 

Few studies with intracardiac leads have been re- 
ported (Grishman, et al.). In the present study, 
electrocardiographic leads from extremities, the 
chest and multiple sites in the esophagus and the 
right auricle were recorded in a patient with auricular 
flutter. A twin-beam Sanborn electrocardiograph 
was used, permitting simultaneous observations 
from different sites. 

These studies demonstrated a constant auricu- 
lar isopotential phase (absence of intrinsic auricular 
deflection), consistent with the presence of a uni- 
focal pacemaker or the absence of a circus move- 
ment. However, in view of the possibility that the 
right auricle may have been incompletely explored, 
the conclusion that flutter in this one case may be 
caused by a unifocal pacemaker is not justified. 

Tracings from the extremities, the chest and 
the esophagus (left auricle) show auricular deflec- 
tions resembling those from the cavity of the right 
auricle, and thus are probably of little or no addi- 


tional value in determining the auricular mechanism 
in flutter. 


Differentiation of Free Mitral Insufficiency from 
Mitral Stenosis by Left Atrial Pressure Curves 


By Ivan L. Bunnell, John T. Sharp, Joseph E. 
Macmanus and Davis G. Greene. Departments of 
Medicine, Surgery and Physiology of the Univer- 
sity of Buffalo School of Medicine, and the Buf- 
falo General Hospital, Buffalo. 


Although left atrial pressures in experimental] 
lesions in animals have been shown to differ in mitral 
stenosis and insufficiency, reports of measurements 
in human subjects have been conflicting. The present 
series of measurements were made in patients with 
rheumatic heart disease subjected to thoracotomy 
for exploration of their mitral valves. A needle was 
placed directly in the left atrium and pressures re- 
corded photographically. The tracings were analyzed 
so as to yield (1) pulse pressure, (2) the pressure dif- 
ference between the height of the v and c waves, and 
(3) the rate of the y descent. Twenty-nine of the 48 
patients had MS with no regurgitant jet felt by the 
surgeon at the time of exploration; 15 had MS as 
the significant lesion, hemodynamically, but a re- 
gurgitant jet was felt at surgery; 4 patients had free 
MI, with no significant degree of mitral stenosis. 

Pulse pressures in the patients with MS, either 
with or without a regurgitant jet, ranged from 3-20 
mm. Hg, whereas the pulse pressure in patients with 
free MI ranged between 22-47 mm. Hg. 

The difference between the height of the v and ¢ 
waves in patients with MS, whether or not a re- 
gurgitant jet was felt, was from 0-16 mm. Hg. 
The v-c value in free MI was found to be 20-22 mm. 
Hg. 

The Ry/v (Owen and Wood’s ratio) was also 
higher in free mitral regurgitation. The Ry/v values 
for the patients with MS, with or without a jet, were 
from 0.3 to 3.9, while 3 of the 4 patients with free 
MI had values between 4.6 and 5.2. One patient 
with MI had a ratio of 1.2. 

From these findings it may be concluded that 
all 3 methods of analysis give higher values in the 
presence of free MI, but do not differentiate the 
presence or absence of a regurgitant jet. A pulse 
pressure over 20 mm. Hg, a v-c difference of greater 
than 16 mm. Hg, and an Ry/v ratio over 4.0 clearly 
indicate free MI. 


Hemodynamic Effects of the Hufnagel Valve 


By Joseph Roshe and J. Alex Haller, Jr. Clinic of 
Surgery, National Heart Institute, Bethesda, 
Maryland. 


Left atrial pressure was measured by trans- 
bronchial puncture. In normal dogs the mean pres- 
sure ranged from 3.5-5.5 mm. Hg. In 10 dogs with 
chronic mitral insufficiency the average mean left 
atrial pressure was 11.6 mm. Hg (range 6.6-23 mm. 
Hg). After the induction of mild to moderate aortic 
insufficiency, the average mean left atrial pres- 
sure was elevated to 18.7 mm. Hg (range 12-18 mm. 
Hg). Left ventricular end diastolic pressure was 12- 
20 mm. Hg. 

In 10 dogs with aortic insufficiency alone the 
average mean left atrial pressure was 7.9 mm. Hg 
(range 5-12 mm. Hg). Prominent a waves charac- 
terized the left atrial pressure pulses. Left ven- 
tricular end diastolic pressure was 7-20 mm. Hg. 
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Relatively small degrees of mitral insufficiency were 
produced in 6 of these dogs. The average mean 
left atrial pressure rose to 17 mm. Hg (range 8-30 
mm. Hg). Aortic and mitral insufficiency are mu- 
tually aggravating. 

Hufnagel valves were inserted in 5 dogs with 
combined lesions and 4 with aortic insufficiency 
alone. The most striking result was a marked reduc- 
tion in mean left atrial pressure and left ventricular 
end diastolic pressure in the dogs with combined 
lesions. These pressures also fell, but to a lesser 
degree, in those with aortic insufficiency alone. It 
is suggested that in a patient with combined aortic 
and mitral insufficiency a competent aortic valve 
prosthesis would be beneficial. 


The Clinical Recognition of Tricuspid Stenosis 


By John J. Kelly, Jr., Harold A. Lyons and H. N. 
Hultgren 


Tricuspid stenosis of rheumatic origin is a 
rare lesion, especially when associated with sinus 
rhythm. Because of the difficulty of making this 
diagnosis from a clinical examination, we report 
our experience. 

A history of decreasing orthopnea with in- 
creased venous congestion is striking. In fact, 1 
patient of this group could sleep only in the prone 
position. A presystolic pulsation of the liver and 
cervical veins is readily apparent. Commonly, a 
sharp brief wave interrupts the prominent A wave 
of the jugular pulse. Phonocardiograms have demon- 
strated that this sharp wave is associated with a 
fairly loud, low-pitched sound which initiates the 
tricuspid presystolic murmur. These sounds are 
often best heard in the neck over the jugular vein, 
but can be usually heard at the xyphoid area as 
well. During atrial systole, the apex of the heart 
moves leftward. This apex motion is diagnostic of 
tricuspid stenosis in our experience. The vigorous 
contraction of the right atrium is reflected in a huge 
presystolic complex. Such traces are rare in mitral 
stenosis. 

At times, the pressure developed in the right 
atrium may exceed that in the right ventricle. 
For example, in one case, the right atrial pressure 
rose to 34 mm. Hg during atrial systole, whereas 
the right ventricular systolic pressure was only 15 
mm. Hg. 

Additional observations, such as those of angio- 
cardiography, may aid in the recognition of this 
disorder. 


Myocardial Hypoxia during Increased Coronary 
Blood Flow 


By William E. Huckabee. Massachusetts Memorial 
Hospitals and Boston University School of 
Medicine, Boston. 


In the past, the rate of coronary blood flow 
has been the yardstick for judging myocardial oxy- 


gen supply, but such measurements do not deter- 
mine whether oxygen supply is adequate to meet 
the needs of myocardial metabolism. 

The rate of anaerobic metabolism, or of oxygen 
debt formation, is a significant measure of the ade- 
quacy of oxygen supply to meet energy demands, 
because it represents the fraction by which the 
total energy requirement fails to be supplied by 
oxygen. Previous studies in this laboratory have 
shown that the anaerobic metabolic rate of intact 
tissues can be accurately estimated from combined 
measurements of changes in lactate and pyruvate 
concentration. Similar studies have now been 
carried out on the myocardium by analyzing arterial 
and coronary sinus blood for lactate, pyruvate and 
oxygen. This presented a special problem since the 
myocardium absorbs lactate rather than producing 
it, and because the heart is thought to develop no 
oxygen debt. 

Two groups of dogs were studied. during 10% 
oxygen breathing and during exercise—stimuli 
which consistently increase the coronary blood 
flow. In spite of this vascular response, heart muscle 
was found to resort consistently to anaerobic mech- 
anisms to supply part of its energy needs during 
these mild stresses, exhibiting a net output of “ex- 
cess lactate” as described for other tissues. The 
process usually increased gradually with time, but 
was occasionally subject to rapid changes, and dis- 
appeared during resting recovery. Quantitatively 
this energy source rose to a level of about 10% of 
total metabolism in the 30-90-min. periods of ob- 
servation, a value greater than normally found for 
the body as a whole. Moreover since the coronary 
vessels were not found to be sclerotic, and the con- 
ditions studied were physiologic rather than noxious, 
such rates were judged to be highly significant. 
Myocardial A-V differences of lactate and pyruvate 
invariably remained negative, and they fluctuated 
widely without any superficially apparent pattern. 

Changes of these A-V differences in various con- 
ditions, which have previously remained largely 
unexplained, become understandable in terms of the 
smooth composite curves of anaerobic metabolic 
rate, and their relationship to (A-V)o, is clarified. 
The present observations also demonstrate the lack 
of relationship between actual cellular oxygen de- 
ficiency in myocardial metabolism and _ simple 
coronary blood flow measurements. They suggest 
the necessity for, and an approach to, a more exact 
evaluation of stimuli which may produce or allevi- 
ate coronary “insufficiency.” 


Prominent Q-waves in Electrocardiograms from 
Normal Subjects Simulating Posterolateral 
Myocardial Infarction 


By Sami Said, Henry McLaughlin and J. Marion 
Bryant. Fourth Medical (N.Y.U.) Division. 
Bellevue Hospital, and the Department of Medi- 
cine, New York University Post-Graduate Med- 
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ical School, New York. (Aided by a grant from 
the Lillia Babbitt Hyde Foundation.) 


The electrocardiographic diagnosis of postero- 
lateral myocardial infarction is often difficult to 
make. Infarcts involving the apical part of the 
posterolateral aspect of the left ventricle may not 
be detected in the unipolar left leg lead, and are 
usually not accompanied by diagnostic changes in 
the conventional (Vs; and Ve) precordial leads. In 
these cases, Wilson, Meyers and others, have sug- 
gested taking leads from more posterior points (Vz 
and Vg) on the chest. Similarly, the use of high pre- 
cordial and axillary leads has been advocated to 
detect infarcts of the basal portion of the postero- 
lateral wall. However, there are few reports avail- 
able on the normal variations of the QRS complex 
in these leads. 

The present study is based on the findings in a 
group of young normal adults. Leads V7 and Vs, 
as well as leads from the second intercostal space 
in the same vertical lines were recorded in addition 
to the usual chest leads. Broad (to 0.04 sec.), deep 
(to 125% of R) Q-waves were found in leads Vs 
and »Vp in the majority of subjects. Less prominent 
Q-waves were present in the minority of cases in 
leads V7 and 2Vz. 

It is concluded that prominent Q-waves may be 
present normally in leads V7 and Vz and correspond- 
ing leads from higher sites. This study, therefore, 
indicates the need for a revision of the presently 
accepted concept regarding the  electrocardio- 
graphic diagnosis of posterolateral myocardial in- 
farction. 

The Effect of Corticotropin and Adrenal Corticos- 


teroids on Water and Sodium Balance of 
Intractable Cardiac Failure 


By G. H. Heidorn and F. R. Schemm. Metabolic 


Unit of the Montana Deaconess Hospital, Great 
Falls, Montana. 


Corticotropin (ACTH) or adrenal corticoste- 
roids have reversed cardiac failure in 20 patients 
who were intractable to the usual antifailure meas- 
ures, 

Water and sodium balance studies were under- 
taken in the control period, during hormone adminis- 
tration, and following treatment in all patients. 
Diuresis of water and sodium occurred in 3 patterns: 
(1) during hormone administration, (2) following 
hormone withdrawal, (3) by the return of renal 
“sensitivity” to mercurial diuretics. 

Adrenal corticosteroids exert a profound effect 
on water as well as electrolyte balance. They in- 
duced a selective diuresis of water in a patient 
with a severe sodium dilution syndrome until plasma 
sodium values returned to normal. Then, adminis- 
tered excesses of sodium were excreted normally 
during cortisone administration. The diuretic effect 
of corticosteroids opposes the antidiuretic effect 


of antidiuretic factors. It is believed that the ad- 
ministration of these hormones in intractable car- 
diac edema restores a more normal balance of 
diuretic and antidiuretic factors. 

It is concluded from this study that ACTH 
and adrenal corticosteroids are a useful adjunct in 
the therapy of cardiac failure. Further study is 
required to determine their true status, and, perhaps 
to shed more light upon the pathophysiology of 
cardiac failure. 


The Splanchnic Hematocrit in Heart Failure 


By Lawrence S. Lilienfield, Renato D. Kovach, Lee 
M. Hershenson, Paul A. Marks, Gerald P. Rod- 
nan and Edward D. Freis. Cardiovascular Labora- 
tory, Georgetown University Medical Center, 
V. A. Hospital, Washington, D. C. and National 
Institutes of Health, Bethesda, Maryland. 


It is fairly well accepted that total blood volume 
usually is increased in patients with congestive 
heart failure, and that the increase occurs in such a 
manner, in both red cell and plasma volumes, that 
the large vessel hematocrit remains in the normal 
range. This study was performed in order to investi- 
gate the relationship between the red cell and plasma 
volumes in the congested splanchnic bed. 

Six patients with elevated venous pressure, 
hepatic engorgement and peripheral edema due to 
heart failure have been studied thus far. In none 
of the patients was there any evidence of primary 
liver disease. By the indicator dilution equilibrium 
technic employing I'*!-tagged albumin and Cr®- 
tagged red cells, the mean circulation times in the 
splanchnic bed of plasma and red cells were simul- 
taneously determined. From the ratio of the mean 
circulation times, the hematocrit of the splanchnic 
bed was calculated and compared with the large 
vessel hematocrit. The ratio of splanchnic to large 
vessel hematocrit averaged 0.84 + .03 s.d. This 
suggests that there is a difference in the splanchnic 
hematocrit of patients with congestive heart failure 
as compared to normals, where the hematocrit 
ratio has been shown to be 0.91. 

These results would seem to indicate that the 
increase in total blood volume in patients in con- 
gestive heart failure is associated with a propor- 
tionately greater increase in the splanchnic plasma 
volume than in the red cell mass. 


Aldosterone and Arterial Human Hypertension 


By Jacques Genest, Guy Lemieux, André Davignon, 
Eric Koiw, Wojciech Nowaczynski and Paul 
Steyermark. Clinical Research Department, H6- 
tel-Dieu Hospital, Montreal, Canada. 


Studies of the urinary excretion of aldosterone 
were made on 5 normal adult males, 6 patients with 
malignant hypertension and 7 with severe essential 
hypertension. The main procedures used were: (1) 
Immediate extraction of a 24-hr. urine aliquot at 
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pH 1. (2) Its re-extraction after readjustment to 
pH 4.5 and incubation for 24 hr. at 37°C. with ani- 
mal §-glucuronidase (300 U/ml. urine). (3) The 
highly purified aldosterone fraction used for bio- 
assay was obtained after two chromatographic 
separations, first in Zaffaroni’s propylene glycol/ 
toluene system, second in Bush C system of toluene 
90-acetate 10/50% aqueous methanol. (4) For each 
bioassay determination, 5 groups of 8 to 10 adrenal- 
ectomized rats were used: 1 for control, 2 receiving 
standard solutions of aldosterone (0.2 and 0.4 yg. 
respectively) and the last 2 receiving dilutions of 
urinary aldosterone fraction, 1 equivalent to the 
amount of urine excreted in 40 min. and the other 
to the output of 20 min. Aldosterone activity was 
measured by the decrease in sodium excretion and 
the retention of urinary Na/K ratio relative to 
the excretions of the control group. The difference 
between the normal subjects and the 2 groups of 
hypertensive patients became evident and quite 
significant in tests using extracts corresponding to 
40 min. of urinary output. Statistic analysis of the 
mean differences between normal subjects and hy- 
pertensive patients showed a ¢ value of 4.85 (p < 
0.001) for the urinary Na/K ratio, and a ¢ value of 
3.27 (p < 0.01) for the Na ratio. The aldosterone 
equivalent (in ywg./day) for each group of patients 
was calculated with fiducial limits at p = 0.05. 

The Na retention index for severe essential hy- 
pertension was 7.82 yg. aldosterone/day (f.1. 3.52- 
17.12); for malignant hypertension it was 7.2 (f.1. 
3.74-13.75). The decrease in Na/K ratio for severe 
essential hypertension was 8.45 ug. aldosterone/day 
(f.1. 4.48-15.89); for malignant hypertension it was 
5.47 (f.1. 2.19-13.94). 

This hyperaldosteronism possibly explains the 
abnormalities of sodium metabolism in hypertensive 
patients and the occurrence of hypertension in cases 
of adrenal hypercorticism. These results suggest 
that human arterial hypertension could be caused 
by a state of mild and chronic hyperaldosteron- 
ism. 


Reserpine Therapy of Hypertension 


By Mahdi Murtadha, Harvey J. Breit, Henry 
McLaughlin, Sami Said, John M. Christensen and 
J. Marion Bryant. Fourth Medical (N.Y.U.) 
Division, Bellevue Hospital, and the Department 
of Medicine, New York University Post-Gradu- 
ate Medical School, New York. 


Reserpine and other preparations of Rauwolfia 
serpentina have been reported to have significantly 
beneficial antihypertensive effects when adminis- 
tered alone or in combination with other antihyper- 
tensive agents. The purpose of this report is to 
describe an additional series of hypertensive pa- 
tients treated with reserpine alone. 

A group of 35 unselected out-patients with long- 
standing hypertension of varying severity, 21 to 
74 years old, were treated. One to 3 mg. daily of 


reserpine were used for an average period of 22 
weeks. 

The hypotensive effects of reserpine therapy 
were not essentially different from those reported 
by others (Smirk et al.). Systolic pressures fell in 
the majority of patients (71%), but in only 20% was 
the fall greater than 40 mm. Hg. The diastolic pres- 
sure fell in 63%; however, only 20% showed a fall 
of 20 mm. Hg or more. 

Few side effects were encountered, nasal stuff- 
ness being the commonest (20%). This symptom 
was severe in 2 patients. Nocturia, dizziness, night- 
mares and increased appetite were also noted. 
None of these side effects necessitated discontinuing 
therapy, except an increase in appetite resulting in 
excessive weight gain. 

Nine patients showed a slight rise in systolic 
pressure, and 11 showed a slight rise in diastolic 
pressure. The most consistent effect of reserpine was 
slowing of the heart rate. In 50% of the patients 
the rate slowed from 10 to 50 beats per minute. There 
was no correlation between slowing of the pulse 
and lowering of blood pressure. 

In conclusion it is felt that reserpine is useful 
as a mild sedative in the treatment of hypertensive 
patients. The blood pressure lowering effect was not 
considered greater than that to be expected from 
the use of a mild sedative and the establishment of 
patient rapport. 


The Effect of Exercises on Cardiovascular and Renal 
Function in Hypertensive Patients before and 
during Chronic Drug Therapy 


By W. Hollander and W. E. Judson 


Renal responses to exercise in the supine 
position in hypertensive patients (compensated) 
before and during chronic oral hydralazine were 
compared with those in normal subjects or in pa- 
tients with congestive heart failure. Similar to nor- 
mal subjects (but unlike decompensated cardiac 
patients) compensated hypertensives, including 
those who had had splanchnicectomy, had only 
slight reductions in renal plasma flow (PAH) and 
glomerular filtration rate (inulin) during exercise, 
with a rapid recovery of these functions following 
exercise. These renal hemodynamic responses to 
exercise appeared to be related roughly to the degree 
of change in the simultaneously measured cardiac 
outputs (Fick) and pulmonary artery, and right 
ventricular end diastolic pressures. Unlike normal 
subjects (but like patients in congestive heart 
failure) compensated hypertensive patients had 
definite reductions in sodium and water during ex- 
ercise, which usually persisted throughout the re- 
covery period. One adrenalectomized hypertensive 
patient, like a normotensive individual, did not 
have a significant reduction in sodium and water 
excretion during or following exercise. During anti- 
hypertensive therapy with hydralazine in doses of 
40-1200 mg. daily for 3 to 14 months, the renal 
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responses to exercise were not altered in hyperten- 
sive patients, including those who had appreciable 
increases in their control rates of cardiac output, 
renal plasma flow and glomerular filtration rate. 

It is concluded that: (1) An abnormal decrease 
in sodium and water excretion occurs in hyperten- 
sive patients during and following exercise but is not 
necessarily related to the control level of the ar- 
terial pressure and is not corrected by chronic hy- 
dralazine therapy. (2) This disturbance appears 
not to be mediated through the splanchnic sympa- 
thetic nervous system but may be mediated through 
the adrenal gland. (3) Even after 1 year of chronic 
oral hydralazine therapy in hypertensive patients, 
the cardiac output, RPF and GFR may be in- 
creased over pretreatment levels. 


Peripheral Venous Responses to Body Cooling and 
Warming in Man 


By J. Edwin Wood and John W. Eckstein. Evans 
Memorial, Massachusetts Memorial Hospitals, 
and Department of Medicine, Boston University 
School of Medicine, Boston. (Aided by a grant 
from the Life Insurance Medical Research Fund.) 


This study was undertaken to determine the 
effects of alterations in environmental temperature 
on the peripheral venous system. 

Th2 subject was seated with his forearm at 
shoulder level. Venous distensibility of the forearm 
was measured with a water-filled, constant tem- 
perature (90° F.) plethysmograph. The forearm 
segment was subjected to an external water pressure 
which exceeded natural local venous pressure by at 
least 5 em. of water. The resultant effective local ve- 
nous pressure (internal minus external pressure) 
was reduced to a low, constant value (1 mm. Hg). 
Effective local venous pressure was then increased 
from 1 to 31 mm. Hg by inflating a congesting cuff 
on the upper arm. This increase in venous pressure 
caused an increase in venous volume which, meas- 
ured as cc. per 100 cc. of forearm tissue, was called 
the venous distensibility. A high value was inter- 
preted as relative venodilatation, and a low value 
as venoconstriction. 

Each subject was studied in a warm (83 to 88° 
F.) and subsequently in a cool (64 to 69° F.) en- 
vironment, or vice versa. Observations of venous 
distensibility were repeated until constant values 
were obtained. This required exposure to each tem- 
perature for at least 1 hour. 

Five subjects were studied on 10 occasions. 
Venous distensibility observed in the cool environ- 
ment was less than that in the warm environment 
in every instance except 1. The observed decrease 
averaged 29% and ranged from 12 to 56%. One 
subject, studied first at the cool temperature, had 
the lowest venous distensibility of the entire group 
and, after exposure to the warm environment for 90 
min., showed no evidence of venodilatation. 

These data indicate that relative peripheral 
venoconstriction occurs in a cool environment and, 


conversely, that relative venodilatation occurs in a 
warm environment. 


An Estimate of the Transcapillary Leakage Rate of 
Protein, Using Labelled Proteins 


By W. Gordon Walker, Richard S. Ross. Depart- 
ment of Medicine, The Johns Hopkins University 
and Hospital, Baltimore, Maryland. 


Plasma disappearance curves following in- 
travenous injection of labelled albumin or globulin 
have been obtained by observations extending 
over a 2-week period. An attempt has been made to 
analyze these curves by assuming that 1 “mean 
capillary exchange rate’’ is sufficient to describe the 
transcapillary leakage of protein. Use of this “rate” 
plus the rate of metabolic breakdown in the formal 
description of the system yields an expression for 
the plasma concentration of labelled protein that is 
the sum of 2 exponential functions. The experimen- 
tal observations are in agreement with this. Thus, 
with a knowledge of the time-concentration curve 
of the labelled protein in the plasma, a “mean 
capillary exchange rate” can be calculated from the 
constants of the curve. With the additional knowl- 
edge of plasma volume and albumin and globulin 
concentrations, the exchange may be expressed as 
grams per unit of body weight. 

Values for this “mean capillary rate” have been 
determined in 17 instances for albumin and in 11 
instances for globulin. Comparison of these rates 
of exchange with their corresponding protein con- 
centrations in Gm./Kg. reveals what appears to be 
a barrier to leakage below a circulating albumin 
concentration of 0.6 Gm./Kg., with a corresponding 
globulin value of 0.4 Gm./Kg. The mechanism of 
this apparent barrier at low protein concentrations 
is not clear, but it is interesting that the barrier is 
relatively higher for globulin than for albumin. 

Simultaneous studies utilizing I*-labelled al- 
bumin (1g T 8 days) and I™-labelled globulin 
(44 T 62 days) were done in 11 subjects, enabling 
comparison of 2 different protein species in the same 
individual at the same time. The ratio of the “mean 
capillary rates” of albumin to globulin is 1.58. It is 
interesting to compare this value with the ratio of 
their diffusion coefficients. At 20°C. this latter ratio 
is 1.66. This suggests that a possible explanation of 
their differing ‘‘capillary rates” may be found in 
their physical differences. 

Observations are under way that will permit 
comparison of these simultaneous studies in various 
disease conditions associated with plasma protein 
abnormalities. 


The Presence of Lactic Dehydrogenase in Serum 


and Observations in Experimental and Clinical 
States 


By Feliz Wroblewski and John S. LaDue 


By a spectrophotometric method, lactic dehy- 
drogenase activity has been demonstrated in the 











14 CLINICAL RESEARCH PROCEEDINGS 


sera of experimental animals and in human sera. 
The normal range for human serum is 200 to 680 U. 
Serum lactic dehydrogenase activity rises in a char- 
acteristic fashion in experimental dog coronary 
artery ligation and in human myocardial infarction, 


and reaches values from 2 to 8 times normal. Sig- 
nificant alterations in serum lactic dehydrogenase 
activity have also been observed in acute and 
chronic myelogenous leukemia in relapse and in 
generalized carcinomatosis. 


ENDOCRINES AND METABOLISM 


The Effect of Acute Hypercalcemia on Renal 
Function and Electrolyte Excretion 


By Mark Halpern, Avron Y. Sweet, Donald Gribetz 
and Marvin F. Levitt. Mount Sinai Hospital, 
New York. 

Frequently, patients with an elevated serum 
calcium, whatever the cause, develop marked 
polyuria and electrolyte depletion. Accordingly, 
the effects of an acute increase in plasma calcium 
concentration on renal function and electrolyte 
excretion in an experimental animal (monkey) and 
in man were investigated. 

Renal clearances, plasma electrolyte concen- 
trations, and the rate of electrolyte excretion were 
measured before, during and after a 2-hr. calcium 
infusion (calcium lactate or gluconate). Calcium 
was infused at the rate of 0.03 mg./min. Kg. in the 
monkey, and 0.1 mg./min. Kg. in man. In both 
species a very prompt increase in sodium and chlo- 
ride excretion, averaging 4 to 6 times the control 
values, was observed. In the monkey the increase 
in chloride excretion exceeded that of sodium, and 
the rate of potassium excretion rose; while in man 
the increment in sodium excretion exceeded that of 
chloride, and the rate of potassium excretion fell. 
The rate of water excretion increased 2 to 3-fold 
in both groups, and there occurred a prompt and 
striking increase in the rate of calcium and phos- 
phorous excretion. Plasma calcium rose to 13-15 
mg.%, and the plasma phosphorous rose to 4-5 mg. 
% during the infusion, but no other changes were 
noted in plasma electrolyte composition. After the 
cessation of the infusion, plasma calcium fell to- 
ward control values more rapidly than the rate of 
electrolyte excretion. Clearances showed a slight 
increase in GFR in man during the calcium in- 
fusion, but no clearcut changes in clearances were 
noted in the monkey. 

These data indicate that a sudden increase in 
plasma calcium concentration induces a prompt and 
impressive salt and water diuresis. The mechanism 
by which this change occurs remains uncertain. 


Physiologic Distribution and Excretion of Mg” in 
Dogs and Man 


By A. S. Glicksman, M. K. Schwartz, H. Bane, 
K. E. Roberts and H. T. Randall. From the Andre 
and Bella Meyer Physiology Laboratories, Divi- 
sion of Experimental Surgery, Physics and Bio- 
physics, and Medicine of the Sloan-Kettering 
Institute, Memorial Center, New York City. 


The preparation of a new isotope of magnesium 
(Mg”’), with a half-life of 21.8 hours, a y of 1.27 
mev. and a 6 of 2.58 mev., has made possible an in- 
vestigation of the physiologic exchange and excre- 
tion of intravenously administered Mg. Studies 
were conducted in 6 dogs and 2 patients. The mag- 
nesium isotope with a specific activity varying from 
1.73 to 6.18 xX 105 cpm/mEq. was administered, 
and bloods and urine taken at varying times for 24 
hours. The radioactivity was determined by count- 
ing the y emission with a scintillation counter, and 
the chemical magnesium was determined by the 
titan yellow method. In the dogs, 69.6% (s.d. = 
19.2) of the administered dose was retained, and in 
the 2 patients, 86 and 89% respectively. Data per- 
tinent to the blood fall-off curve, cumulative excre- 
tion of the isotope, and calculation of the “magne- 
sium space” and exchangeable magnesium were 
obtained. 

The data indicate that the volume of distribu- 
tion of Mg” is larger than the extracellular fluid. 
However, the total exchangeable magnesium is much 
less than the theoretically calculated total amount 
in the body. This would indicate that during the 
time of experimental observation a large quantity 
of magnesium does not enter into the “metabolic 
pool” and appears to be “fixed.” 


Paper Radiochromatography of Thyroid Hormones 
in Serum 


By Jerrold D. Hydovitz and Walter L. Arons. Hos- 
pital of the University of Pennsylvania, Phila- 
delphia. 


By means of paper radiochromatography, 
utilizing I*!, the relative proportions of the cir- 
culating thyroid hormones in serum have been 
studied in various states of thyroid function. 
Twenty-four to 48 hr. after administration of I™ 
to the patient, a serum sample was drawn, ex- 
tracted with N butanol at pH 1 and run on filter 
paper, utilizing butanol-ammonia or tertiary amyl 
alcohol-ammonia solvent systems. The chromato- 
grams were then cut into strips and counted in 4 
scintillation well-counter to determine the corre- 
spondence of the radioactivity with the thyroxine, 
triiodothyronine, and diiodotyrosine spots. In this 
manner, hyperthyroid, hypothyroid and euthyroid 
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individuals were studied. The relative proportions 
of thyroxine and triiodothyronine were found to be 
similar in 5 thyrotoxic patients and 5 euthyroid 
subjects studied by this technic. One case of meta- 
static thyroid malignancy, with total thyroid 
ablation, also showed this same normal serum pat- 
tern. Diiodotyrosine was found to be present in small 
amounts in several of the euthyroid and hyper- 
thyroid sera. The effect of antithyroid drugs and 
thyroid stimulating hormone on the relative propor- 
tions of circulating thyroxine and triiodothyronine 
was considered. 


The Effect of Liver and Thyroid Function on Di- 
iodotyrosine and Triiodothyronine Metabolism 


By W. R. Ruegamer and Robert B. Chodos. Radio- 
isotope Unit, Syracuse V. A. Hospital, and the 
Departments of Biochemistry and Medicine, 
State University of New York, College of Medi- 
cine, Syracuse. 


A study has been made of the kinetics of I*'- 
labelled diiodotyrosine (DIT) and _triiodothyro- 
nine (TIT) metabolism in 28 normal, hyperthyroid 
(treated and untreated), hypothyroid, cirrhotic 
and hypopituitary hospitalized patients. DIT or 
TIT was injected intravenously, and the move- 
ment of I! activity was followed from the plasma 
into the saliva, urine and thyroid. 

It was found that plasma disappearance 
curves for DIT are essentially 2 component in 
nature over a 120-hr. period, and that I disap- 
pearance seems to be exponential once the activity 
has reached equilibrium with body fluids after 
approximately 1 day. Second component half-time 
values averaged 11 hours for normals and treated 
hyperthyroids and 16 hours for cirrhotics. Chroma- 
tographic analysis of individual urine specimens 
also revealed that cirrhotics excrete a higher per- 
centage of DIT than do either normals or treated 
hyperthyroids. Therefore, it appears that the liver 
may play an important role in the metabolism of 
DIT. Even though approximately 10% of the cir- 
culating I! may remain as DIT for periods of up 
to 5 days after injection, only I™ iodide is cleared 
by the salivary glands. 

Second component half-time values for the 
TIT curves averaged 30 hr. for all except the hypo- 
thyroid group which averaged 74 hr. Cirrhotic pa- 
tients also appear to excrete several I'labelled 
substances in the urine, which indicates that im- 
paired hepatic function may influence TIT metab- 
olism. Initially, all of the labelled TIT became bound 
to plasma proteins, but after 24 hr., more than 25% 
of the I® activity appeared in the nonprotein- 
bound fraction. Because of the low activities in- 
volved, it was not possible to determine the chem- 
ical nature of the degradation products of TIT. 

These data suggest that liver function as well 
as thyroid function may influence diiodotyrosine 
and triiodothyronine metabolism. 


The Lack of Antagonism between Hydrocrotisone 
and Triiodothyronine as determined by Their 
Metabolic Effects in Man 


By Kenneth Fremont-Smith, Frank L. Iber and Irvin 
C. Plough. Department of Metabolism, Army 


Medical Service Graduate School, Washington, 
Bp. C. 


It has recently been postulated that the hor- 
mones elaborated by the thyroid and by the adrenal 
cortex have mutually antagonistic effects upon ni- 
trogen metabolism. Evidence cited to support this 
theory has appeared to be either indirect or incon- 
clusive. 

To test this hypothesis directly in man, pro- 
longed metabolic balance studies were carried out 
in 2 normal young males. Each subject received 
hydrocortisone (200 mg. daily by mouth), triiodo- 
thyronine (1.0 mg. daily by mouth), and then both 
hormones simultaneously at the same dosage. 
Adequate control periods were obtained before and 
after each 3- or 4-day period of hormone adminis- 
tration. Nitrogen, sodium and potassium balances, 
and 17-ketosteroid and 11-oxy-17-hydroxysteroid 
excretion were determined daily. Serial eosinophil 
counts and radioiodine uptake determinations were 
also made. 

These studies failed to show antagonistic action 
between hydrocortisone and triiodothyronine by 
any of the criteria employed. Simultaneous adminis- 
tration of both hormones produced responses as 
great as those produced by either alone. For ex- 
ample, the cumulative increase in nitrogen excre- 
tion over the control period in 1 subject was 5.4 
Gm. due to hydrocortisone, 67.4 Gm. due to tri- 
iodothyronine, and 74.0 Gm. when both hormones 
were administered simultaneously. 

A balance study was also carried out on a 
patient with absent adrenocortical function main- 
tained on a constant dose of hydrocortisone. Tri- 
iodothyronine administration (1.0 mg. daily by 
mouth for 4 days) resulted in an increased nitrogen 
excretion entirely comparable to that observed in 
the 2 normal subjects, and there was no change in 
the 17-ketosteroid or 11-oxy-17-hydroxysteroid 
excretion. 

Conclusion: The metabolic effects of hydro- 
cortisone and of triiodothyronine in these studies 
appeared independent of each other in 2 normal 
subjects and in a patient with adrenocortical insuf- 
ficiency 


The Absorption Spectra of Steroids in “100%” 
Phosphoric Acid 


By Wojciech J. Nowaczynski and Paul R. Steyer- 
mark, Clinical Research Department, Hétel- 
Dieu Hospital, Montreal, Canada. 


Following our previous study of the absorp- 
tion spectra of 34 steroids in 100%” phosphoric 
acid, 60 additional compounds were investigated. 
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“100%” phosphoric acid was prepared by adding 
79 Gm. of phosphorus pentoxide to 100 Gm. of 85% 
phosphoric acid. Dry steroids were heated with the 
reagent for 20 min. at 107 + 2°C. and their spectra 
were determined within the 220-600 u range. All 
solutions obeyed Baer’s law. The stability of the 
curves was perfect for at least 24 hours. One ab- 
sorption spectrum was checked over a 72-hr. period 
and also remained unchanged. The reproducibility 
of spectra was good. About 1g of them were deter- 
mined twice and gave similar results. We believe 
our technic to be superior to the older method, 
using concentrated sulfuric acid. Main advantages 
are: the time required for the preparation of the 
spectra is much shorter, the stability is much better 
and the reproducibility is at least as good. The reac- 
tion is sensitive enough for concentrations of 6 
ug. steroid /ml. 

We have successfully used this procedure in 
investigating steroid compounds, isolated from 
biologic extracts and purified by repeated paper 
chromatography. We think that it could find a 
general application in the study of both natural and 
synthetic steroid substances. A relationship be- 
tween the spectra and some characteristic func- 
tional groups in the molecules could be established, 
and was found to be valid for both simple model 
compounds and common, more complicated ste- 
roids. Such characteristic groups were: (1) a-un- 
saturated-ketosteroids; (2) a@,a'-unsaturated-ke- 
tosteroids; (3) C-17-keto and C-17-hydroxysteroids 
of the Cis and Cy series, excepted aromatic estrane 
derivatives with an oxygenated function at C-16. 
Several absorption maxima, especially in the visible 
part of the spectrum, could not be accounted for. 
In some cases, isomers of different steric configura- 
tion could be distinguished. 


Oral Therapy of Adrenal Insufficiency with Com- 
bined 9-alpha-Fluorohydrocortisone and Hydro- 
cortisone 


By Jeanne A. Epstein, Herbert S. Kupperman. 
Department of Therapeutics, New York Univer- 
sity-Bellevue Medical Center, New York City 
and Beth-Israel Hospital, New York. 


A brief review of the evolution of therapy in 
the management of patients with adrenal insuffi- 
ciency is presented. 

Profound sodium retention and edema observed 
with dose levels of 2 to 3 mg./day of 9-alpha-fluoro- 
hydrocortisone in patients in whom this compound 
was used for evaluation of its antiphlogistic and 
ACTH-inhibitory effects led to the investigation of 
the efficacy of the halogenated steroid in correcting 
the electrolyte imbalance of primary or secondary 
hypoadrenocorticoidism. 

Six patients with adrenal insufficiency of vary- 
ing etiology were treated for a period of 6 to 14 
months with 20 mg. of hydrocortisone daily and 
0.25 mg. of 9-alpha-fluorohydrocortisone every 


other day. This regime proved to be the most con- 
venient and effective method of controlling the 
symptoms of hypoadrenocorticoidism without the 
need of parenteral therapy. Moreover, by using the 
clinical guides of (1) weight change, (2) presence 
of edema, and (3) alterations in blood pressure the 
optimum therapeutic dose of the mineralocorticoid 
could be determined with simplicity and accuracy, 
Undesirable manifestations of overdosage were 
readily corrected by discontinuing the drug for 3 
to 5 days, or until the patient had regained the 
desired state of therapeutic control. Withdrawal} 
of the drug produced symptoms of adrenal insuffi- 
ciency of a moderate nature within 4 to 5 days, and 
of a severe degree within 10 to 12 days. 


Measurement of Body Composition during Steroid 
Therapy 


By Laurence H. Kyle, Richard J. Meyer, Marcus 
Schaaf, Edward J. Werdein and Joseph J. Canary. 
Department of Medicine, Georgetown Univer- 
sity School of Medicine and the Experimental 
Diving Unit, U. S. Naval Gun Factory, Wash- 
ington, D. C. 


There has been little experimental scrutiny of 
the belief that body fat is controlled by adrenal 
steroid hormones. This report concerns application 
of body composition analysis in conjunction with 
standard metabolic measurements during the long- 
term administration of compounds A and F. A 387- 
year-old man has been studied on 2 occasions for a 
total period of 7 months while on constant nitrogen, 
electrolyte and caloric intake. The first study in- 
cluded serial determinations of body specific gravity 
by underwater weighing and balance measurement 
of nitrogen, sodium and potassium. The adminis- 
tration of compound A resulted in slight decrease 
of specific gravity, significant fluid retention, mild 
increase in nitrogen excretion and, therefore, little 
apparent gain in fat. Treatment with compound F 
caused a much more marked decrease in specific 
gravity. Because fluid retention was of the same 
magnitude observed with compound A, and nitro- 
gen excretion minimal, the change in specific gravity 
was apparently the result of a significant increase 
in fat. A second study was conducted under iden- 
tical circumstances, with the addition of thio- 
cyanate, antipyrine and D,O spaces. During the 
administration of compound F there again occurred 
a significant decrease in body specific gravity. 
Because of minimal loss of nitrogen and insufficient 
distortion of fluid compartments to account for the 
change in body density, body fat appeared to have 
increased at a much more rapid rate during treat- 
ment with compound F than during the control 
period. 

It is concluded from these studies that com- 
pound A has no particular effect on body fat, whereas 
compound F accelerates fat deposition. 
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17-Keto- and 11-Oxysteroid Excretion in Un- 
treated Bronchial Asthma 


By H. M. Lemon, H. H. Wotiz, P. H. Knapp, 
F.C. Lowell and A. L, Michelson. 


The striking therapeutic efficiency of cortisone 
in chronic bronchial asthma suggests a possible 
endocrine disturbance accompanying the pul- 
monary disease. During serial observations of total 
17-ketosteroid excretion by asthmatics, unexplained 
prolonged low values occur. Further studies have 
been carried out on total neutral urinary 17-ke- 
tosteroid excretion (modified method of Drekter 
and McGavack), total urinary 17-ketogenic-11- 
oxysteroid (“‘corticoid”) metabolites (as oxidized 
by chromic acid to 3,11,17-etiocholanetrione and 
3,11,17-androstanetrione using the method of 
Wotiz and Lemon) and total urinary creatinine 
using 75 home collections concurrently collected 
by 5 ambulatory untreated asthmatics and 5 age 
and sex-matched volunteers. 

The 17-ketosteroid excretion of male asthmat- 
ics averaged 7.95 + 0.47 s.e. mg./24 hr. compared 
to 12.73 + 0.39 s.e. for controls, and was 3.94 + .04 
se. in asthmatic females, compared to 8.14 + 0.05 
s.e. in controls. Standard error of the difference was 
3.88 times (t) the mean difference in the case of 
males, and 6.77 times the mean difference in fe- 
males. No significant difference occurred in either 
sex in 24-hr. creatinine excretion. Preliminary ob- 
servations of glucuronidase hydrolyzable andros- 
terone and etiocholanolone in these urines also 
indicate a lower excretory rate from asthmatics. 

The “corticoid” excretion of male asthmatics 
was only slightly less than the controls, 2.82 + 0.39 
s.e. mg./24 hr. compared to 3.41 + 0.45 in controls. 
The female asthmatics excreted 1.66 + 0.24 mg./24 
hr. compared to 2.45 + 0.40, which do not represent 
significant variations, and fall within our normal 
range of values. 

The response of urinary 17-ketosteroid excre- 
tion to ACTH therapy in bronchial asthma does 
not differ from that seen in controls. There were 
no associated clinical manifestations of hypofunc- 
tion of the gonads or adrenal cortex in these pa- 
tients, suggesting that the metabolism rather than 
the secretion of androgenic steroids may be altered 
in the asthmatic patient. 


Observations on Renal Protein Metabolism: Renal 
Venous Amino Nitrogen Content before and 
following Hemoglobin Infusions in Dogs 


By Willoughby Lathem and Al Benjamin. V.A. 
Hospital, West Haven, Connecticut and the 
Department of Medicine, Yale University 
School of Medicine, New Haven. 


_ The view that the proteinuria of renal disease 
arises principally as a result of a reduction in the 
tate of renal tubular reabsorption of protein, as 


opposed to the conventional belief in altered glomer- 
ular permeability, rests upon the demonstration 
of protein reabsorption under normal circumstances. 
Histologic observations suggest that a variety of 
proteins may be abstracted from glomerular filtrate, 
but physiologic evidence of this has been minimal. 
Recently, Eliasch and his associates reported that 
the amino acid content of renal venous blood of 
rabbits exceeded that of arterial and inferior vena 
caval blood. It was suggested that this A-V difference 
might arise as a result of the metabolism and deg- 
radation of reabsorbed protein within renal tubular 
cells. In the present study this hypothesis was ex- 
amined in dogs. 

The free alpha amino nitrogen content (photo- 
metric ninhydrin method) of renal venous blood, 
obtained by venous catheter, did not differ signifi- 
cantly from that of arterial or inferior vena caval 
blood (2.75, 2.76, and 2.73 mg.%, respectively). 
Following an infusion of a solution of dog hemo- 
globin (3-6 Gm.), a protein for which there is con- 
siderable evidence of tubular reabsorption, these 
values did not change within a period of from 1 to 
24 hours. 

These results suggest either that the abstraction 
of protein from glomerular filtrate is minimal and 
is not reflected in a significant elevation of the 
amino nitrogen content of renal venous blood, or 
that pathways other than degradation to amino 


acids are available for the disposal of reabsorbed 
protein. 


Prednisone Therapy in the Nephrotic Syndrome 


By Howard Goodman, James Baxter, Hans Keitel 


and Jack Orloff. National Heart Institute, 
Bethesda, Maryland. 


Five children and 6 adults with the nephrotic 
syndrome have been treated with 40 mg. prednisone 
daily for 1 to 2 months before gradually discon- 
tinuing the steroid. The patients received a 200 
mg. sodium diet; and studies of serum electrolytes, 
lipids and proteins as well as quantitative studies 
of urine sediment and protein were carried out. 
Four adults and 4 children had remissions during 
prednisone therapy which were complete except 
for the presence of residual proteinuria in 3 adults, 
which persisted when the steroid dosage was in- 
creased to 80 mg. daily. No relapses occurred imme- 
diately on discontinuing therapy except in 2 children 
who required maintenance therapy. In the 2 adults 
and 1 child in whom a remission did not occur 
during steroid therapy, a diuresis occurred on dis- 
continuing therapy which was not accompanied by 
a change in the serum or urine proteins. Follow-up 
periods have not been sufficiently long to draw 
conclusions about the frequency of relapse in those 
patients who did respond to treatment. 

Treatment with 40 mg. prednisone daily re- 
sulted in remissions comparable to those seen with 
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hydrocortisone therapy. Little difference in the side 
effects of the 2 steroids was noted in patients on a 
restricted sodium intake. In 6 patients, measure- 
ments were made of the degree of steroid suppres- 
sion of the skin inflammation produced by injection 


of serial dilutions of tuberculin (PPD). As measured 
by these results as well as by other indices of steroid 
activity, the effects of 40 mg. prednisone daily 
appeared equivalent to those found with 160 mg, 
hydrocortisone daily. 


GASTROINTESTINAL SYSTEM 


Local Environmental Factors Affecting Hemostasis 
in Hemorhage from the Upper Gastrointestinal 
Tract 


By Tibor Bodi, Leandro M. Tocantins and C. Wilmer 
Wirts. Jefferson Medical College, Philadelphia 


The following studies were performed in pa- 
tients with various types of gastrointestinal disease: 
(1) the action of gastric juice on blood clots, (2) 
the role of red blood corpuscles in the rate of clot 
lysis, (3) clot lysis of normal and ulcer patients 
tested in vitro and in vivo, (4) antilytic effect of 
various buffering agents. The pH of the juice and 
the red cell content of the clot were the main vari- 
ables in susceptibility of the clot to lysis. Clots 
formed from blood with normal erythrocyte counts 
were more resistant to lysis than those from anemic 
blood. Transfusion in upper gastrointestinal hemor- 
rhage therefore may promote hemostasis as well 
as prevent shock. In the absence of pepsin, and at 
extremes of pH, clot swelling occurred. Clots of 
normal persons and patients with duodenal ulcer 
exposed to their own pre- and posthistamine gastric 
juice showed significant lysis. The clot lytic activity 
of the prehistamine gastric juice of gastric ulcer 
patients was minimal. Lysis of clots by posthista- 
mine gastric juice of these patients, however, was 
increased significantly. There was no statistically 
significant correlation between lysis, pH and pepsin, 
or between pH and pepsin. There was no significant 
reduction in clot lysis of gastric juice buffered 
with milk, cream, a milk and cream mixture, or a 
milk protein preparation. Gastric juice buffered 
with large amounts of aluminum, and magnesium 
hydroxide gel caused marked reduction of lysis 
and some clot swelling. When equal amounts of 
posthistamine gastric juice and blood were mixed, 
there was no clotting. Fasting gastric juice usually 
caused delayed or no clotting. Coagulation occurred 
regularly and was often enhanced when gastric 
juice was buffered with milk, milk products or an 
antacid gel. 


Electric Analog for Analysis of Hepatic Hemody- 
namics in Man 


By H. K. Wiskind, V. A. McKusick and G. N. 
Webb. Departments of Aeronautics and Medicine, 
Johns Hopkins University, Baltimore, Maryland. 


In a simple electric analog of the splanchnic 
circulation, components for cerebral, renal and 


peripheral circulations permit study of effects of 
changes therein on hepatic circulation. 

Assuming steady Poiseuille flow through rigid 
tubes, we used resistors for hindrance to flow and a 
battery for average increase in blood pressure by 
the heart. Voltmeters measured pressures, and 
ammeters flows. Ignored are physical properties 
of blood and vessels, oscillatory motion of blood, 
influences of the nervous system, muscles and res- 
piration. Sufficiently accurate demonstration of the 
unified physics of the splanchnic circulation war- 
rants severe approximations. 

Assuming identical hemodynamics for all he- 
patic lobules, hepatic inflow via hepatic artery and 
portal vein and outflow via hepatic vein are repre- 
sented by 3 resistances connected in a Y. All avail- 
able hemodynamic data were inadequate for com- 
plete quantitative description of this circulation. 
Portal-vein resistance was assumed equal to re- 
sistance of the intrahepatic portion of the hepatic 
vein. Analysis of Dock’s data (1942) justifies this 
assumption. 

Variable resistances permit simulation of in- 
fluences of disease, exercise, stress and different 
anatomies. The analog manifests the hemodynamic 
features observed clinically in cirrhosis. Collateral 
circulation established by the body or by surgical 
shunts is nicely accomplished. Effects of systemic 
hypertension, shock, variations in venacaval pres- 
sure, hepatic artery ligation and splenectomy are 
observed. 

The analog reveals important hemodynamic 
principles, is a useful computer and indicates a 
gap in the knowledge of splanchnic circulation. 
Introduction of feed-back and other control mecha- 
nisms to analogize operation of the nervous system 
on the circulation will increase usefulness of the 
analog. 


Ammonia Metabolism in Cirrhosis Patients with 
Portocaval Shunts 


By William W. Faloon, J. Howland Auchincloss, 
Robert Eich and Robert Gilbert. Department of 
Medicine, State University of New York, Upstate 
Medical Center, Syracuse, New York. 


The association of portocaval shunt surgery 
with the occurrence of episodic stupor has stimu- 
lated a study of blood ammonia in 3 cirrhotic pa- 
tients with portocaval shunts. One of these had 
episodic coma, and was studied while in deep stupor, 
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and another rapidly developed stupor when subse- 
quently given ammonium chloride. Similar studies 
have been carried out in 3 noncirrhotic patients 
with cardiac disease. 

By venous catheterization, blood NH; levels 
were determined in: (1) inferior vena cava (IVC) 
below the renal veins, (2) IVC above the renal veins, 
(3) IVC above the level of the shunt, (4) hepatic 
yein, (5) right auricle. Arterial blood NH; was de- 
termined simultaneously with most venous speci- 
mens. 

The highest elevations in blood NH; were found 
in the IVC above the shunt in the cirrhotic patients, 
representing a marked rise over that found in other 
locations. Hepatic vein NH; was normal in each 
patient. A rise in blood NH; above the renal veins 
occurred in all except 1 patient. Venous NH; was 
lower than arterial NH; in all instances in cirrhotic 
patients except at the IVC above the shunt and 
above the renal veins. No significant A-V difference 
was observed in 2 of the 3 noncirrhotic patients ex- 
cept in the hepatic vein, although 1 patient with 
previous severe cardiac decompensation had ele- 
vated blood NHs. 

The data indicate that defective extraction of 
NH; by the liver is of less significance than the 
shunting of blood around the liver in the production 


of elevated NH; levels in cirrhotics with portocaval 
shunts, and that in cirrhosis with elevated blood 
NH; there is removal or binding of NH; by periph- 
eral tissues. 

These studies also suggest that administration 
of ammonium salts and high protein diets may be 
more hazardous in the cirrhotic with a shunt than 
in the nonoperated patient. The procedure used 
may also be of value in demonstrating the patency 
of a shunt postoperatively. 


SGO-Transaminase Alterations in Experimental 
and Clinical Infectious and Toxic Hepatitis 


By Felix Wroblewski and John S. LaDue 


Experimental and clinical hepatitis are accom- 
panied by SGO-transaminase alterations which are 
characteristic of these pathologic states and which 
permit differentiation from other hepatic and extra- 
hepatic causes of jaundice. Experimental infectious 
and toxic hepatitis have been produced and the 
SGO-T alterations compared with changes in 
SGO-T seen in their clinical counterparts. In an 
epidemiologic study of infectious hepatitis, it was 
possible to predict which contacts would develop 
hepatitis long before any clinical evidence of the 
disease appeared. 


INFECTIOUS DISEASES 


Acute and Chronic Pulmonary Infection with the 
Friedlander Bacillus: A Persistent Problem in 
Early Diagnosis and Therapy 


By Benjamin M. Limson, James G. Shea and Mon- 
roe J. Romansky. Department of Medicine, and 
the George Washington University and George- 
town University Medical Division of the District 
of Columbia General Hospital, Washington, D. C. 


Over a 214-year period 22 patients with acute 
and chronic pulmonary infection with isolation of 
the Friedlander bacillus were observed in the George 
Washington University and the Georgetown Uni- 
versity Medical Divisions of the District of Colum- 
bia General Hospital. Of these 22 patients, 13 had 
acute Friedlander pneumonia, the remaining 9 
had mixed infections. All but 1 of the patients were 
males, and the age range was 16 to 70 years. Six 
were young adults, 5 were middle-age, and 11 were 
in the older age group. Fourteen were alcoholics 
and 5 were in delirium tremens. The sputum from 
all patients showed Friedlander bacillus and 14 
had the typical bloody, tenacious sputum charac- 
teristic of Friedlander pneumonia. Eight had posi- 
tive blood cultures, 7 of whom died. The white cell 
count ranged from 1000 to 30,000, and marked 
leukopenia was present in 8 of the 10 patients who 
died. Roentgenograms of the chest did not reveal 
anything diagnostic of Friedlander pneumonia. 


Various antibiotics were tried and, in some of the 
acutely toxic patients, cortisone was used. Prior to 
establishing a definitive diagnosis, most patients 
received penicillin or erythromycin. With identifi- 
cation of the Friedlander bacillus, one of the tetra- 
cycline group alone or in combination with strepto- 
mycin was used. Ten of the 22 died, 9 of whom had 
acute Friedlander pneumonia. Of these 9, 5 died 
within 24 hours after admission, 3 within 36 hours 
and 1 within 48 hours after admission. One half of 
the patients who died were young adults. Ten of the 
12 who survived received one of the tetracycline 
group alone or in combination with streptomycin. 
The contributing factor of alcoholism, delay in ad- 
mission to the hospital, delay in diagnosis, and de- 
lay in the initiation of therapy contribute to the high 
mortality rate. Where the suspicion of Friedlander 
pneumonia exists, treatment with streptomycin 
and one of the tetracycline group (or chlorampheni- 
col as reported by others) seems to offer the most 
promise. In some cases cortisone may be of value. 


Effect of Cross-Circulation with Normal Rats on 
Experimental E. coli Bacteremia in Irradiated 
Rats 


By J. W. Hollingsworth and Stuart C. Finch 


Following an intravenous inoculation of a 
culture of EZ. coli, both normal and irradiated rats 
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show continuous low-level bacteremia, although 
most of the injected bacteria are immediately cleared 
from the blood stream. This persistent bacteremia 
is of significantly greater magnitude in the ir- 
radiated animals. 

By means of a mechanical cross-circulation 
apparatus, measured volumes of blood were cross- 
transfused between irradiated and normal rats. 
After cross-circulation of 60-90 ml. of blood with a 
normal rat, the ability of irradiated rats to remove 
bacteria from their blood streams was improved. 

It seems likely that the leukocytes transfused 
into the irradiated rats were responsible for the 
correction of this defect in bacterial removal. Ir- 


radiated rats, after replacement transfusion with 
normal rat blood from which the leukocytes had 
been mechanically removed, still exhibited the ab- 
normality. Properdin, a bactericidal serum factor, 
was inactivated by intraperitoneal injection of zy- 
mosan. These rats removed bacteria in a normal 
manner. 

These observations suggest that this defect 
in bacterial removal in the irradiated rats is related 
to leukopenia. Since cross-circulation with normal 
rats corrects the defect, it seems probable that the 
leukocytes received by transfusion in rats are viable 
and capable of active phagocytosis. 


JOINTS 


Nature of the Agglutinating Factor in Rheumatoid 
Arthritis Sera 


By John H. Vaughan. Medical College of Virginia, 
Richmond 


The ability of rheumatoid arthritis sera to 
agglutinate variously sensitized cells has been 
recognized for years. It was first described by 
Cecil and co-workers as a high agglutination titer 
for streptococci. Subsequently, it was demon- 
strated that this streptococcal agglutination reac- 
tion was dependent upon the presence in the sera 
of 2 factors: (1) normal amounts of antistreptococcal 
antibody which could sensitize the streptococcal 
cells added to the system, and (2) an agglutination 
activating factor (AAF). The latter has subse- 
quently been shown to be also the factor responsible 
for the agglutination of sensitized sheep cells by 
rheumatoid arthritis sera. Observations by other 
workers have demonstrated that several types of 
cells, sensitized with antibody of various species of 
origin, could be used to demonstrate AAF. This 
nonspecificity of AAF activity suggested that its 
action may be similar to that of serum complement, 
and, therefore, that it might be demonstrable with 
precipitating systems. 


Utilizing egg albumin-antiegg albumin specific 
precipitates obtained from rabbit antisera, it has 
been shown that AAF can be absorbed from rheuma- 
toid arthritis sera, increasing quantities of specific 
precipitate removing increasing amounts of AAF, 
until a maximum is reached. Absorption of AAF is 
demonstrable both by a diminution in activity of 
the rheumatoid arthritis sera for sensitized sheep 
cells and by the appearance of added nitrogen on 
the washed precipitates. The amount of nitrogen 
absorbable from high titer rheumatoid arthritis 
sera was observed to be as much as 100 to 200 yg. 
N/ml. of serum, or 1% to 2% of the total protein 
of serum. Differentiation of this absorbable nitrog- 
enous material from hemolytic complement was 
made by demonstrating its relative heat stability 
at 56°C. and by its inactivity with a complement- 
fixing guinea pig egg albumin-antiegg albumin 
precipitate. Biuret, tyrosine and anthrone tests 
reveal that the nitrogen adsorbed by the immune 
precipitate is almost entirely protein nitrogen, 
though some carbohydrate was also involved. 

The biologic significance of this material, 
which can combine with many immune systems, 
remains to be evaluated. 


KIDNEY 


Renal Involvement in Progressive Systemic 
Sclerosis 


By Gerald P. Rodnan, George E. Schreiner and 
Roger L. Black. Department of Medicine, Univer- 
sity of Pittsburgh, School of Medicine, Pitts- 
burgh, Pennsylvania; Department of Medicine, 
Georgetown University Medical Center, Wash- 
ington, D. C.; and the National Institutes of 
Health, Bethesda, Maryland. 


The abrupt development of cardiovascular 
renal disease, characterized by severe hypertension, 


retinopathy, cardiac failure, convulsions, and 
rapidly progressive renal insufficiency has been 
observed in 6 patients with progressive systemic 
sclerosis (diffuse scleroderma). The clinical and 
pathologic features of these cases are presented, 
together with the findings in 1 patient with ex- 
tensive renal lesions at postmortem examination, 
without preceding hypertension or clinical evidence 
of kidney disease. When these cases are considered 
with others previously reported, it appears that 
renal involvement is of frequent occurrence and 
ominous significance in the natural history of pro- 
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sive systemic sclerosis. The initial kidney 
jesion is that of an intimal sclerosis and hyperplasia 
involving primarily the interlobular arteries. When 
severe, these vessel changes lead to widespread 
focal cortical infarction, and in the majority of 
cases the development of a fibrinoid necrosis of the 
walls of the afferent arterioles and glomerular 
loops. Similar arteriolar lesions are found in other 
yiscera, and particularly frequently in the pancreas. 

The injudicious use of various hypotensive 
drugs in these patients may possibly aggravate the 
existing kidney damage and hasten the onset of 
renal insufficiency. 

While the development of cardiovascular renal 
complications in some patients with progressive 
systemic sclerosis has been attributed to the ad- 
ministration of ACTH or cortisone, in none of the 
patients in the present series could these agents be 
considered as causative factors. 


The Role of Factors Other than Antidiuretic 
Hormone in Water Diuresis 


By Charles R. Kleeman, Franklin H. Epstein and 

Colin White. Department of Medicine, Yale 
University School of Medicine, New Haven, 
Connecticut. 


“Physiologic diabetes insipidus” (maximal sus- 
tained water diuresis) implies the absence of cir- 
culating antidiuretic hormone. In this state, varia- 
tions in water diuresis should be determined by 
factors other than ADH. In the present investiga- 
tion the effects of physiologic variations in solute 
excretion and glomerular filtration upon maximal 
winary flow, free water clearance (CH,O) and 
minimal urinary osmolarity were studied. 


Maximal sustained water diuresis was pro- 
duced in 29 experiments in 17 normal, semirecum- 
bent subjects 114 hours after a light breakfast. In 12 
paired experiments the effects of a high-protein, 
high-salt diet and a low-protein, low-salt diet were 
compared. In all other experiments diet was un- 
controlled. Osmolarity was determined by freezing 
point depression, glomerular filtration by endoge- 
nous creatinine clearance. All values were cor- 
rected to a surface area of 1.73 M.? 


Maximal urinary flow varied from 10 to 24 cc./ 
min., CHO from 7 to 16 cc./min. and minimal 
urinary osmolarity from 40 to 85 mOsm./L. (mean 
62.5). In all studies these values were directly cor- 
related with the height of solute excretion. Elec- 
trolytes did not differ from nonelectrolytes in their 
effect on water excretion, the effect of each being 
dependent on its contribution to the total solute 
excretion. 

The effect of glomerular filtration per se on the 
above parameters of water diuresis is difficult to 
assess independently of its interrelationship with 
the excretion of solute. To evaluate its role the 
present data were subjected to the statistic technic 
of multiple regression analysis. This revealed that 
endogenous creatinine clearance, independent of 
any relation to excreted solute, could be directly 
correlated with the magnitude of urinary flow and 
CH.O and inversely correlated with the magnitude 
of the minimal urinary osmolarity. 

The present data demonstrate the importance 
of variations in solute excretion and glomerular 
filtration rate, within the physiologic range, on the 
parameters of sustained water diuresis. 


RESPIRATORY SYSTEM 


A Study of the Response of the Respiratory Center 
to Carbon Dioxide Inhalation in Patients with 


Advanced Pulmonary Emphysema and Hyper- 
capnia 


By Elliott L. Goodman, Richard T. Cathcart, John 
R. Griffith, Harold M. Silver, George W. Thomson 
and Robert I. Wise. Cardio-Pulmonary Labora- 
tory of the Barton Division of Jefferson Medical 
College Hospital and the Department of Medi- 
cine, Jefferson Medical College, Philadelphia. 


Many authors have shown that the respiratory 
center in patients with far advanced pulmonary 
emphysema, hypoxia and hypercapnia has a dimin- 
ished sensitivity to carbon dioxide inhalation. It 
has been suggested by some workers in this field 
that this impairment is irreversible, in spite of a 
reduction in arterial PCO. The present study was 
undertaken to further evaluate this phenomenon. 

Patients with anthracosilicosis and far ad- 


vanced pulmonary emphysema were studied. Com- 
plete pulmonary function tests were performed. 
Basal ventilation was measured with the patient 
breathing ambient air. When a steady state was 
attained, expired gas and arterial blood were col- 
lected. The patient was then given 100% oxygen 
to breathe for 45 minutes. This was followed by 45 
minutes of breathing a 95%-5% CO. mixture. At 
the end of each period expired gas and arterial bloods 
were collected. 

These patients were then treated for varying 
periods of time, following which pulmonary function 
studies and the oxygen, carbon dioxide and ven- 
tilatory responses were re-evaluated. Therapeutic 
regimes were individualized, but, in the main, 
consisted of measures to improve ventilation 
(bronchodilator drugs, intermittent positive pres- 
sure breathing of the inspiratory type and anti- 
biotics to combat infection), thus increasing carbon 
dioxide excretion; and measures to lower the serum 








bicarbonate level (Diamox). Comparison of these 2 
sets of data reveals alterations in both the pul- 
monary function studies and ventilatory responses 
to oxygen and carbon dioxide inhalation. Following 
treatment, the degree of arterial unsaturation and 
hypercapnia was reduced, and the ventilatory abil- 
ity improved. The decreased ventilation that re- 


The Nicotinic Acid Skin Reaction in Acute Inflam- 
matory Disease 


By William Weiss. Department of Chronic Diseases 
of the Chest, Philadelphia General Hospital, 
Philadelphia. 


In normal persons the application of an oint- 
ment containing 5% tetrahydrofurfuryl ester of 
nicotinic acid to the skin produces erythema within 
30 min. It has been reported that the reaction is 
atypical (no erythema, or actual blanching) in pa- 
tients with acute rheumatic fever or rheumatoid 
arthritis. The purpose of this investigation was to 
determine the specificity and clinical value of the 
nicotinic acid skin reaction. 

This was accomplished through a survey of 
several hundred patients admitted to a general 
medical ward with various diseases. It was found 
that an atypical reaction occurs in most patients 
with various acute inflammatory diseases, whereas 
a normal reaction is usual in patients with tubercu- 
losis and noninflammatory diseases. Therefore, the 
atypical skin reaction is not specific for rheumatic 
fever or rheumatoid arthritis. 

Atypical reactions revert to normal as the dis- 
ease process subsides, so that the test is an acute 


Clinical Use of a New Blood Dialyzer 
By John E. Doyle and Arthur E. MacNeil. Depart- 


ment of Medicine, University of Buffalo School 
of Medicine and the Buffalo General Hospital; 
Chronic Disease Research Institute of the Uni- 
versity of Buffalo School of Medicine. (Aided by 
a grant from the U.S. Army and the Western New 
York State Heart Association.) 


A new blood dialyzer developed by one of us 
(AEM) has undergone initial clinical trials in 13 
moribund patients to demonstrate its safety and 
effectiveness. 

The blood flow circuit includes: (1) a polythene 
radial artery cannula, (2) a 20” length of 14” id. 
Tygon tubing, (3) the dialyzer blood pathway, (4) 
a 20” length of Tygon tubing, (5) a flowmeter, (6) 
a third 20” length of Tygon tube and (7) a poly- 
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sulted from breathing pure oxygen was less marked, 
while the inhalation of carbon dioxide effected 
greater ventilatory response. 

It would appear that the relative insensitivity 
of the respiratory center, in patients with severe 
chronic pulmonary emphysema, need not be irre. 
versible. 


SKIN 


phase reaction like the sedimentation rate, C-reac- 
tive protein determination, etc. In a series of pa. 
tients with pneumonia, the skin test, sedimentation 
rate and C-reactive protein were used to follow the 
course of the disease as seen on serial roentgeno. 
grams. The skin test was found to be less sensitive 
than the other 2 acute phase reactions and to re. 
flect the clinical course of the illness better. The 
results of the nicotinic acid skin reaction could be 
correlated in these patients with the height and 
duration of fever. 

In a series of patients with acute tonsillitis, 
reversion of atypical skin reactions to normal was 
hastened by the administration of large oral doses 
of nicotinamide in comparison to a control series, 
Available evidence suggests that the atypical skin 
reaction reflects some alteration of nicotinic acid 
metabolism in acute inflammatory diseases. Hov- 
ever, a study of nicotinic acid blood levels failed to 
show any correlation with the type of nicotinic acid 
skin reaction. 

It is concluded that the atypical skin reaction 
to topical application of nicotinic acid ester is an 
acute phase reaction. Further studies of its relation- 
ship to nicotinic acid metabolism in acute inflam- 
matory diseases are in progress. 


THERAPEUTICS 


thene cephalic vein cannula. The artery to vein 
circuit is 82” and the total volume is only 325 cc. 

The 24 x 214 x 2” dialyzer contains partially 
flattened cellophane tubes of 18” length, each tube 
separated from the next by a special nylon screen. 
Teflon adapters facilitate flow to and from the cello- 
phane tubes. The assembled dialyzer is autoclaved 
as a unit. No blood pump is necessary, the blood 
flow being maintained by arterial pressure. 

The dialyzing bath circulates around the cello 
phane tubes. Blood flow is usually 150 cec./min; 
average dialyzing bath flow is 1000 cc./min. Heparin 
is used as a blood anticoagulant. The dialyzing bath 
composition is similar to plasma but contains 00 
protein. The dialyzing period is 8 hours. 

The dialyzer has been used in 13 patients: 12 
with acute or chronic renal failure and 1 with hepatit 
coma. All were moribund. Three with acute rensl 
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failure recovered; 1 with chronic nephritis has sur- 
yived 2 months and is markedly improved. The 
others, although showing temporary clinical and 
chemical improvement, died within 14 days post- 
dialysis. Urea levels fell up to 47%. Other elec- 
trolyte derangements were corrected. Hyper- 
kalemia was rapidly alleviated in 5 instances. 

This new, easily assembled, portable dialyzer 
is safe, efficient and economic for clinical use. There 
have been no pyrogen reactions or clotting problems. 
Unlike other dialyzers, its use does not require a 
blood transfusion. 


Buccal Trypsin in Trauma and Inflammation 


By Irving Innerfield. New York Medical College, 
Metropolitan Medical Center, New York 


Reversal of acute inflammation has been at- 
tributed to trypsin therapy given intravenously or 
intramuscularly. Since proteolytic enzymes depoly- 
merize protein macromolecules in the meshwork of 
connective tissue, buccal or sublingual adminis- 
tration of trypsin seemed feasible. Accordingly, a 
buccal tablet was designed in our laboratory con- 
taining trypsin in a high molecular weight poly- 
ethylene glycol. The delayed disintegration time of 


the glycol was advantageous, since previous studies 
had emphasized the importance of administering 
trypsin slowly. 

Buccal trypsin tablets containing 5 mg. trypsin 
were given every 4 hours for periods varying from 
1 day to 27 weeks to the following groups of pa- 
tients: (1) 25 recently traumatized patients, (2) 
118 patients with evidence of acute localized infec- 
tion (boils, abscesses, cellulitis, pyoderma), (3) 
14 patients with acute thrombophlebitis and (4) 
12 patients with chronic respiratory tract infec- 
tion. 

The traumatic group showed rapid reduction 
in localized collection of edema and blood. Patients 
with acute localized infections showed prompt re- 
duction in redness, swelling, heat, limitation of 
motion and pain. Thrombophlebitis patients showed 
rapid resolution of inflammatory signs. Patients 
with bronchial infection showed prompt lessening 
of cough, easier expectoration, thinner secretion and 
decreased secretions. 

About 14 of the patients complained of a 
tingling sensation along the tongue edge. However, 
this complaint was much less frequent on the second 


treatment day and was practically gone by the 
third. 
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Molecular Diseases of Hemoglobin 


By Harold L. Dobson and Robert A. Hettig. Depart- 
ment of Internal Medicine, Baylor University 
College of Medicine, Houston. 


Since Pauling and Itans first described the 
molecular nature of sickle cell disease in 1948, at 
least 10 types of hemoglobin have been described. 
In an effort to clarify the population incidence of 
hemoglobin abnormalities the blood hemoglobins 
of 750 persons were analyzed, utilizing filter paper 
electrophoresis. By this method, none of the 350 
white persons had abnormal hemoglobins. Of 400 
Negroes, 9.1% had sickle cell traits, 1.2% had sickle 
cell disease, 0.2% had 5-C disease, 1.5% had C-A 
and 0.2% had pure C disease. 


Immunochemical Nature of Red Cell Sensitizing 
Substances 


By John H. Vaughan and Marion V. Waller. 
Medical College of Virginia, Richmond. 


The detection of nonagglutinating antibody on 
the red blood cell surface depends upon agglutination 
of the “coated” cells by a rabbit antiserum to 
human serum (Coombs’ serum). The immuno- 
chemical nature of the coating substance may be 
evaluated by the use of specifically prepared 
Coombs’ sera, such that the Coombs’ sera contain 
antibodies only to certain human serum components. 
By the use of (1) a Coombs’ serum specific for y- 
globulins and (2) a Coombs’ serum specific for non- 
y-globulin substances, it was previously reported 
that the red cells of patients with acquired hemolytic 
disease can be classified into 2 groups: those agglu- 
tinated by the antiserum to y-globulins, and those 
agglutinated by the antiserum to non-y-globulin 
substances. 

In order to evaluate these findings further, parti- 
cularly with reference to the non-y-globulin reaction, 
red cells coated with antibody to the known red 
cell antigens—Rh, Lewis, Kell, Cellano, Duffy and 
Kidd—have been investigated. It was found that 


cells sensitized with antibody to Rh, Kell, Cellano 
and Duffy antigens are all agglutinated with the 
Coombs’ serum specific for y-globulins. On the 
other hand, cells sensitized with antibody to Lewis 
antigens are agglutinated only by the Coombs’ 
serum specific for non-y-globulin serum compo- 
nents. Only a single serum containing antibody to 
the Kidd antigen was available; cells sensitized with 
this serum were agglutinated only by the Coombs’ 
serum specific for non-y-globulin components. 

After absorption of anti-Lewis sera with an 
unrelated antigen-antibody aggregate (egg albumin- 
rabbit anti-egg albumin precipitate), a marked 
reduction in the capacity of the anti-Lewis sera to 
sensitize Lewis-positive cells was observed. Similar 
absorption of an anti-Rh serum did not affect its 
sensitizing capacity for Rh-positive cells. The 
original activity of the absorbed anti-Lewis sera 
could be recovered by the addition of certain fresh 
normal human sera containing hemolytic comple- 
ment activity, but devoid of anti-Lewis antibody. 

These data indicate that anti-Rh, anti-Kell, anti- 
Cellano and anti-Duffy antibodies are all in the 
large class of y-globulin proteins. On the other hand, 
anti-Lewis and probably anti-Kidd antibodies 
belong to a different class of proteins, the specific 
nature of which is undetermined. Evidence is 
presented that some of the coating substance on 
sensitized Lewis-positive red cells is complement 
protein, or a substance in serum behaving like 
complement. 


Survival Studies of Erythrocytes from Patients with 
Hemoglobinopathies 


By Charles C. Sprague and John C. Paterson. De- 
partment of Medicine, Tulane University School 
of Medicine, New Orleans, Louisiana. 


It has been demonstrated previously by the 
Ashby technic that erythrocytes from patients with 
sickle cell disease and sickle cell-hemoglobin C 
disease have an abnormally short life-span when 
transfused into a normal recipient. The radioactive 
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chromium method permits the study of these 
abnormal cells in the patient’s own circulation as 
well as in any compatible recipient. This provides 
an additional method for studying the hemoglobi- 
nopathies and the role of splenectomy in therapy. 

Fourteen patients with sickle cell anemia, 6 
patients with sickle cell-hemoglobin C disease and 
one patient with homozygous C hemoglobin were 
studied. Three patients with sickle cell disease and 
splenomegaly were restudied after splenectomy. 

Erythrocyte survival is expressed as one-half 
survival time, i.e., the number of days required for 
radioactivity to reach 50% the initial value. The 
average of normals for this method in our laboratory 
is 27 days. The average for the 14 patients with 
sickle cell disease was 7.5 days. For 7 sickle cell 
patients with palpable spleens the average was 
5.5 days, whereas for the group of 7 without palpable 
spleens it was 10 days. In 5 patients with sickle 
cell disease and nonpalpable spleens, survival of the 
abnormal erythrocytes was determined in normal 
recipients as well as in themselves. The average 
half-survival time in the patients was 9 days, whereas 
their cells transfused into normals had an average 
survival of 4.5 days. 

In 3 sickle cell disease patients with spleno- 
megaly subjected to splenectomy, the half-survival 
times before and following splenectomy were 5 and 
11,5 and 14 and 2 and 8 days, respectively. 

The average erythrocyte survival in sickle 
cell-hemoglobin C disease was 16 days. These cells 
seemed to survive slightly longer in the patient’s 
circulation than in a compatible, normal recipient. 
The red cells from the patient with homozygous C 
disease who had been splenectomized previously 
had a half-life of 24 days. 


The Clinical Diagnosis of Sickle-C Disease 


By William F. Denny and Thomas O. Finn. Depart- 
ments of Medicine and Pediatrics, University of 
Oklahoma School of Medicine, Oklahoma City. 


In recent years the differences between normal 
hemoglobin, sickle cell hemoglobin, and other 
abnormal hemoglobin molecules have been studied 
extensively by the use of physicochemical technics. 
The accompanying clinical features of these hemo- 
globinopathies have, however, received less atten- 
tion. The purpose of this paper is to present our 
experience with 5 proven cases of sickle-C disease, 
with emphasis being given to the fairly uniform 
clinical picture encountered. 

The most striking findings were: (1) intermittent 
abdominal cramps, (2) vague “rheumatic” and 
“arthritic” complaints, (3) splenomegaly, (4) the 
presence of a large percentage of target cells in the 
peripheral blood. It is believed that these signs ina 
Negro patient with a positive sickle cell preparation 
are sufficiently typical to warrant a working clinical 
diagnosis of sickle-C disease. In 3 of our 5 cases the 


admitting diagnosis was made on the basis of these 
features, and later confirmed by electrophoretic 
analysis of the hemoglobin solutions. 


Platelet Function, Coagulation Factors, and Sero- 
tonin in Obscure Hemorrhagic Syndromes 


By N. Raphael Shulman, Gerald I. Plitman and 
Sidney Udenfriend. Naval Medical Research 
Institute, Naval Hospital, and National Heart 
Institute, Bethesda, Maryland. 


Five patients with hemorrhagic disease of 
obscure etiology were studied. The different syn- 
dromes represented were von Willebrand’s disease, 
hemorrhagic thrombocythemia and thrombasthenia. 
The defect in all these syndromes is presumed to be 
a qualitative platelet deficiency. 

The chief abnormality in each case was marked 
prolongation of bleeding time. All had normal 
tourniquet tests, clotting times, coagulation factors 
(prothrombin, AHG, PTC, factors 5 and 7) and 
thromboplastin generation tests (using platelet sus- 
pensions at 200,000/mm‘). 

Two of 3 patients with von Willebrand’s 
disease had normal platelet counts and prothrombin 
consumption throughout. The third later developed 
thrombocytopenia and impaired prothrombin con- 
sumption. Quantitative clot retraction tests relating 
retraction to numbers of platelets were normal in 
all cases. Serotonin concentration per ml. blood and 
per 10° platelets and 24-hr. urinary excretion of 
5-hydroxyindolacetic acid (the major metabolite of 
serotonin) were normal. Transfusions of large 
amounts of normal platelets did not significantly 
change the patients’ bleeding times. Patients’ 
plasma transfused into normal individuals did not 
affect the platelet count or bleeding time of the 
recipients. 

One patient had hemorrhagic thrombocythemia 
with a platelet count of 3 X 10° Prothrombin con- 
sumption was normal. Transfusions of normal plate- 
lets did not shorten the patient’s bleeding time. 
Blood serotonin concentration and 24-hr. urinary 
excretion of 5-HIAA were normal. Serotonin con- 
tent per 10° platelets was 1/10 normal. The quan- 
titative clot retraction test was normal. 

One patient had thrombasthenia with mild 
thrombocytopenia (110,000/mm.*) and morphologi- 
cally abnormal platelets. Prothrombin consumption 
was mildly impaired. Clot retraction was absent 
even with platelets concentrated to 285,000/mm.* 
Blood serotonin concentration and 24-hr. urinary 
excretion of 5-HIAA were normal. Serotonin content 
per 10° platelets was above normal. 

These studies indicate that: (1) bleeding in von 
Willebrand’s disease and hemorrhagic thrombocy- 
themia is not due to platelet dysfunction; (2) failure 
of clot retraction in thrombasthenia represents true 
platelet dysfunction; and (3) serotonin levels in 
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blood and platelets and its excretion rate are not 
related to platelet function in hemostasis. 


Characteristics and Mode of Action of an Antico- 
agulant Isolated from Mammalian Tissue 


By Eugene J. Towbin and Salomon Fisch, V.A. Hos- 
pital and the Department of Medicine, University 
of Arkansas, Little Rock, and the V.A. Hospital, 
Bronx, New York. 


Acid extracts of spleen, testis, lung, liver, mus- 
cle and brain contain an anticoagulant which is pre- 
cipitated by 80% but not by 30% saturation with 
ammonium sulfate. The crude material is stable in 
the dry state, gives a positive Molisch test, has a 
nitrogen content of 15%, is inactivated by heating 
to 65°C. for 10 minutes or by treatment with acetone 
or methonal and migrates toward the cathode during 
paper electrophoresis in saline. 

In vitro this tissue anticoagulant (TAC) activ- 
ity is related to available calcium, being least potent 
when calcium is low. Anticoagulant action is rela- 
tively instantaneous and does not depend upon 
fibrinolytic or fibrinogenolytic properties. Incuba- 
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tion of thrombin with TAC results in no loss of 
thrombiec activity. Addition of excess prothrombin 
does not correct the coagulation defect produced by 
TAC. In fact, TAC reduces prothrombin consump- 
tion. Accelerator-globulin enrichment causes slight 
reduction of TAC-induced hypocoagulability, but 
antihemophilic-globulin has no effect. TAC in. 
hibits generation of convertin but is not an anticon- 
vertin, and probably not an antiproconvertin. 
Platelets, crude and heated brain and lung thrombo. 
plastins and trypsin all specifically counteract TAC. 

The intravenous administration of 750 mg. /Kg. 
of this crude material to 5 anesthetized dogs resulted 
in a prolongation of clotting time which was marked 
in the first half hour, then abated, to be followed by 
a secondary rise which became maximal 4 to 7 hours 
later and was accompanied by profuse oozing of 
blood at all traumatic sites. This in vivo anticoagu- 
lant effect was not diminished by the administration 
of protamine, but the hypocoagulable blood was 
made to clot normally by the addition of thrombo- 
plastin to the siliconized clotting time tubes. 

An antithromboplastin, probably a low molecu- 
lar weight protein, has been isolated in crude form 
from tissue extracts. 


CARDIOVASCULAR SYSTEM 


Differences in the Rb*® Uptake Rate of Several 
Regions of the Dog’s Heart 


By W. D. Love and G. E. Burch. Department of 
Medicine and Charity Hospital of Louisiana at 
New Orleans. (Aided by a grant from the R. A. 
Billups Research Fund in Heart Disease.) 


Available evidence indicates that the amount 
of coronary blood flow and kinetics of potassium are 
2 factors which determine the rate of myocardial 
uptake of intravenously administered Rb**. In the 
course of development of methods suitable for esti- 
mating myocardial Rb** uptake rate in intact man 
with and without cardiac disease, the rate of Rb** 
uptake in several regions of the dog’s heart was 
measured. Effects of l-norepinephrine and Pitressin 
were determined, since these drugs respectively in- 
crease and decrease coronary blood flow. Steady 
plasma radioactivity was obtained by injecting 0.5 
me. Rb* at a decreasing rate; and Rb** and K con- 
centrations were determined in serial samples of 
arterial plasma and specimens of myocardium ob- 
tained at sacrifice. Rb** was considered to trace 
potassium, and myocardial K to exchange at a 
single rate. 

Potassium turnover rates averaged: left ven- 
tricle, 2.9; right ventricle, 2.0; left atrium, 2.5; and 
right atrium, 2.2%/min. Initial arterial plasma 
Rb** clearances, which are equivalent to minimal 
plasma flow rates, were, respectively, 80, 55, 56 and 


44 ml. plasma/100 Gm. myocardium/minute. Up- 
take by the right ventricle was consistently less than 
by the left ventricle. 

In 4 dogs, infusion of 2.5 ug. |-norepineph- 
rine/Kg./min. increased initial left ventricular 
clearance an average of 50% and right ventricular 
clearance 75%. In 6 dogs, infusion of 0.065 pressor 
U_ Pitressin/kg./min. decreased left ventricular 
clearance 40% and right ventricular clearance 49%. 
Smaller changes on auricular clearances occurred 
with both drugs. 

Clearance and turnover were slightly higher in 
the inner portion of the walls of both ventricles than 
in the outer, the left ventricular differences being 
greater in dogs receiving drugs. 

Regional differences in Rb** uptake must reflect 


physiologically significant variations in blood flow | 


and/or potassium kinetics. 
High-Frequency Ballistocardiography from an Ultra- 
Low-Frequency Ballistocardiographic Bed 


By T. J. Reeves, L. L. Hefner, W. B. Jones and | 
J. J. Neal, Jr. Birmingham, Alabama 


Displacement records from a_ high-frequency 
ballistocardiographic system are proportional to 
cardiovascular force up to the natural frequency 0 
the system. With existing systems, this frequency | 
may be raised to 12 cycles/sec. However, the fre : 
quency of cardiovascular forces may extend wel 
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beyond this. When the body is placed on a BCG bed 
with a low natural frequency, the relative frequency 
of the body to the bed may be expressed by the 
equation of Von Wittern: Relative frequency body 
table = Fb V Mb/Mt (Fb = natural frequency of 
body on fixed table, Mb = mass of body, and Mt = 
mass of table). For a 70 Kg. man and a bed weighing 
4 Kg., the relative frequency is approximately 16 
cycles/sec., and may be raised further by varying 
the bed weight and the natural frequency of the 
body. 

When the motion of the body relative to the 
table is recorded as displacement, a direct body 
ballistocardiograph is obtained in which the natural 
frequency of the system equals the relative frequency 
of the body to the table. The result is a high-fre- 
quency ballistocardiograph with a range to 16 cycles 
cycles/sec., or above. The upper limits of fidelity of 
records obtained by recording acceleration from the 
low-frequency bed itself also is limited to frequencies 
below the relative motion of the body to the bed. 
Simultaneous records made by the 2 systems show 
the expected striking similarity. Measurements of 
the frequency response characteristics of both the 
low-frequency and high-frequency technics have 
been made and correspond well with the calculated 
response. 

The motion of either system may be recorded 
as displacement, velocity or acceleration. From the 
high-frequency system, displacement is proportional 
to force, velocity to the first derivative of force, and 
acceleration to the second derivative of force. 





A Simple Test for Detecting the Altered Cardio- 
dynamics of Ventricular Failure or Valvular 
Stenosis 


By Richard Gorlin and John H. Knowles. 
Portsmouth, Virginia 


In the presence of heart failure or mitral steno- 
sis, a characteristic arterial pressure response occurs 
during the Valsalva maneuver which is markedly 
different from the normal. Studies of circulatory 
function were made in 65 patients, and on 20 of 
these, cardiac catheterization was performed. The 
normal response—rapidly falling arterial pressure 
on straining—was associated with simultaneously 
decreasing pulmonary capillary pressure; this was 
seen in normal subjects, in pregnancy and in cardiacs 
without failure (class I cardiacs). The abnormal re- 
sponse—sustained arterial pressure on straining— 
was associated with unchanged right atrial or pul- 
monary capillary pressure; this was seen only in 
patients with severe right or left ventricular failure 
or right mitral or aortic stenosis (class iiI or IV 
cardiacs). 

The difference between a normal and an abnor- 
mal response was shown to depend on a flattened 
right or left ventricular function curve or a flattened 
mitral valve pressure-flow curve. Diagnosis of left 


ventricular failure was considered valid only in the 
absence of severe right ventricular failure. Because 
of these strikingly abnormal findings in disease, and 
their obvious significance, a clinical test was devised 
utilizing auscultatory sphygmomanometry to detect 
the pressure response. The test was applicable in the 
differential diagnosis of dyspnea, in the diagnosis of 
minimal left ventricular failure or mitral, or aortic 
stenosis and, particularly, in the detection of the 
effects of therapy in disease. Changes in position 
affect the response. This was particularly useful in 
eliciting and quantitating borderline abnormalities 
of cardiac function. 


Study of Complete Right Heart Failure in Dogs with 
an Artificially Maintained Circulation 


By John C. Rose, Eric J. Lazaro and Herbert P. 
Broida. Georgetown University Medical Center 
and the National Bureau of Standards, Washing- 
ton, D. C. 


Experimental procedures designed to destroy 
right ventricular function have indicated that in- 
competence of the right ventricle (RV) does not 
produce venous hypertension. Such studies are in- 
conclusive because of the intimate union of left and 
right ventricular function. This problem was ap- 
proached by replacing the left ventricle with a me- 
chanical pump of controlled output in dogs. 

Blood was drained from the left auricle into a 
reservoir, and pumped into the aorta. RV function 
and intravascular pressures remained normal. Com- 
plete RV failure was produced by inducing ventricu- 
lar fibrillation, “left ventricular” output remaining 
constant. 

An immediately reduced RV output resulted. 
This caused sudden depletion of the pump reservoir, 
simultaneously with a marked elevation of venous 
pressure and fall in pulmonary arterial pressure. 
(Systemic arterial pressure remained unchanged.) 
Adding fluid (gelatin, saline) to the system resulted 
in an equilibrium at which return flow to the pump 
again equaled its output, and pulmonary arterial 
pressure returned to prefailure levels. Venous pres- 
sure was then observed to be a linear function of 
pump output (From 20 mm. Hg at flow 1.0 L./min. 
to 50 mm. Hg at flows 3.5 L./min.). 

RBC and albumin tracer technics revealed that 
the added fluid expanded intravascular plasma vol- 
ume, but a major portion left the intravascular 
compartment as edema. Decreasing flow rates re- 
duced venous pressure, but did not cause reversal of 
fluid shifts. 

The data suggest an active role for the RV in 
the maintenance of normal intravascular pressures. 
Venous hypertension and hypervolemia were neces- 
sary for maintenance of the circulation by the left 
ventricle alone. These observations lend support to 
many of the concepts implied in the “backward 
failure” theory of heart failure. 
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Observation on the Direct Effect of Digoxin on 
Renal Excretion of Sodium and Water 


By Albert Hyman, William E. Jaques and Edward 
S. Hyman. Departments of Pathology and Medi- 
cine, Louisiana State University School of Medi- 
cine, New Orleans. 


A direct action of digitalis on the kidney is 
demonstrated. A natruresis and diuresis was ob- 
served following the injection of Digoxin into the left 
renal artery of 9 normal dogs and 1 dog in conges- 
tive heart failure from experimental mitral stenosis. 

This prompt and marked natruresis and diuresis 
followed the intrarenal artery injection of 0.062 mg. 
to 0.25 mg. of Digoxin. The dog in congestive heart 
failure displayed as profound an effect with the 
smaller dose of Digoxin as did normal dogs with 2 
to 4 times this dose. No effect was obtained under 
similar conditions using the vehicle in which Digoxin 
was suspended. Mercurial diuretics produced a 
marked and prompt increase in sodium and water 
excretion. However, it also produced a concomitant 
increase in potassium excretion. 

The action of digitalis is selective in that it 
showed a natruresis and diuresis but did not alter 
potassium excretion. 

This experiment is designed to demonstrate the 
action of digitalis directly on the kidneys, apart from 
any cardiovascular effect. 


The Electrocardiogram as a Safeguard in 
Pericardial Paracentesis 


By E. H. Estes, Jr., L. H. Bishop and H. D. McIn- 
tosh. Department of Medicine, Duke University 
School of Medicine, Durham, North Carolina and 
Department of Medicine, Emory University 
School of Medicine, Georgia. 


We have utilized the electrocardiograph as an 
additional safeguard in pericardial paracentesis. The 
electrocardiogram is used to indicate contact of the 
needle with the myocardium. 

Pericardial paracentesis is carried out in the 
usual manner, except that the lead wires of a direct 
writing electrocardiograph are attached to the ex- 
tremities of the patient in the standard fashion, and 
the “‘precordial” lead wire is attached to the pericar- 
dial needle via a large clamp attached to the needle 
shank. The electrocardiograph selector switch is set 
to record a V lead, and the record is constantly moni- 
tored during the performance of the paracentesis. 
Contact of the needle with myocardium is signalled 
by the appearance of striking S-T segment elevation 
if the ventricle is contacted, or P-R segment eleva- 
tion if the auricle is contacted. Such a change is the 
signal for withdrawal of the needle. 

Studies on experimental animals indicate that 
the alterations in the electrocardiogram are a result 
of a current of injury originating in the ventricular 
muscle immediately adjacent to the needle. These 
forces are of such small magnitude that they cannot 


be detected by more remote leads. Such changes are 
seen, not only with entry of the needle into the 
myocardium, but also with slight indentation of the 
myocardium through an intact pericardium. 

The use of this technic offers the following ad- 
vantages: (1) It occasionally prevents unnecessary 
entry of the needle into the pericardium when no 
cushioning layer of fluid is present. (2) It imme- 
diately clarifies the source of any grossly bloody 
fluid obtained from the pericardial needle. (3) It 
immediately signals the entry of the needle into the 
myocardium, allowing the operator to withdraw the 
needle promptly, without unnecessary manipula- 
tion. 

We have used or have directly observed the use 
of the technic in approximately 40 pericardial taps, 
all without complication. 


Serum Glutamic Oxalacetic Transaminase 


By Arthur Ruskin, William C. Mahaffey and Belle 
Ruskin. Galveston, Texas 


The finding of increased serum transaminase 
(SGO-T) activity reported in myocardial infarction 
by Karmen, Wroblewski and La Due (1954) has 
now been confirmed by numerous workers. We 
checked the indirect coupled reaction method meas- 
uring the DPNH disappearance rate (in which 1 
SGO-T U corresponds to a decrease at 340 yu of 0.001 
in optical density /min.) by the method of Camma- 
rata and Cohen (1951), in which the rate of the 
reaction (uM/1 mg. protein/1 hr.) is calculated from 
the production of oxalacetic acid. 

The normal serum values by the 2 methods were 
16-36 U and 0.001-0.008 uM respectively. Corre- 
sponding maximal figures obtained in 4-9 days in 
cases of clinical myocardial infarction were 34-410 
and 0.007-0.047; ‘protracted coronary insuff- 
ciency,” 19-83 and 0.002-0.018; angina pectoris 
with or without previous infarction, 23-32 and 
0.005-0.008. The above findings may indicate myo- 
cardial necrosis in some cases of severe or prolonged 
angina pectoris. 

Occasional slight rises (up to 64 U or 0.009 uM 
were seen in severe pancreatitis. 


Effect of Behavioral Disturbances on Blood Pressure 
and Related Functions in the Rat 


By Alvin P. Shapiro, Gerald A. Belkin and Julian 
Melhado. Department of Internal Medicine, The 
University of Texas Southwestern Medical School, 
Dallas. 


A group of studies has been instituted in ani- 
mals in which effects of chronic behavioral disturb- 
ances on physiologic mechanisms are being evaluated 
precisely. The purpose of these experiments is the 
development of a model for investigation of psy- 
chosomatic diseases in which relationships between 
these disorders and hypotheses such as those 
Selye and Alexander can be studied. Particular at 
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tention has been focused on hypertensive vascular 
disease. In this disorder, although acute changes in 
plood pressure occur readily following emotional 
disturbances and clinically affect its course and re- 
sponse to therapy, production of chronic vascular 
changes by psychologic stress has never been demon- 
strated decisively. 

The present report concerns a study in 2 groups 
of rats, 1 given distilled water, the other 1.5% saline, 
as the sole source of fluid. The animals were exposed 
for 10 weeks to a unique form of behavioral dis- 
turbance which simulated psychodynamic factors 
considered important in the etiology of hypertension 
in man. Comparison of stressed and control groups 
(analysis of variance) revealed a significant increase 
in adrenal size in the former (F = 33.6) but no 
change in blood pressure resulted from stress, salt, 
or a combination of both. Heart and kidney weights 
were not affected by stress, but were increased in 
the “salted” animals (F = 9.1 and 14.1, respec- 
tively). Pathologic changes were not observed in 
these organs. Plasma pepsinogen showed no signifi- 
cant variations, and no gastric lesions developed. 

An increase in adrenal function was thus demon- 
strated, but blood pressure did not increase nor did 
a “disease of adaptation” develop. High-salt diet 
did not produce vascular changes, nor potentiate 
stress effects. The experiment demonstrated that the 
use of an animal model for studying psychosomatic 
disorders is feasible, but that it is unlikely that such 
diseases are simple manifestations of the adrenocor- 
tical stress reaction. 


Intravenous Ilidar as a Diagnostic Aid in the 
Therapy of Peripheral Arterial Diseases 


By Melvon Wein, Martin M. Fisher, Mayer Ross and 
John Kregzde. Brooklyn Jewish Chronic Disease 
Hospital, Peripheral Vascular Disease Service, 
Brooklyn. 


Eleven patients with advanced peripheral arte- 
rial diseases were submitted to intravenous infusions 
of Ilidar (a dibenzapine derivative). Nine of these 
had advanced peripheral arteriosclerosis obliterans, 
with and without diabetes. Two had Raynaud’s 
syndrome, secondary to peripheral arteriosclerosis. 

Ten mg. of Ilidar was used, per Kg. of body 
weight, diluted in 500 cc. of saline as an intravenous 
infusion. The rate was 150 drops/min., requiring 
about 50 minutes for the entire infusion. Control 
skin temperature studies were performed on the 
toes of both feet every 10 minutes prior to the infu- 
sion. When constant for 3 readings, the infusion was 
started. When the maximum skin temperature rise 
was obtained, it usually occurred in between 40 to 
50 minutes, and then the infusions were stopped. 
No adverse effects were noted. Control oscillometric 
readings were also performed before the infusion 
and at the point of maximum skin temperature rise. 
_ Eight of the 11 patients had skin temperature 
mises between 4 to 15° F. No significant effects were 


noted of the oscillometric readings. For example, 1 
patient who had a rise of 10° F. on both feet had a 
clinically successful bilateral lumbar sympathec- 
tomy with complete relief of his intermittent clau- 
dication of one-half block. 

Those cases that had no rise in skin temperature 
following the Ilidar infusion had no therapeutic re- 
sults with sympatholytic drugs, and resulted in 
mid-thigh amputations. 

Further studies are encouraged to evaluate 
Ilidar infusions as a prognostic aid in the therapy of 
peripheral arterial diseases, as well as a diagnostic 
aid to sympathectomies, 


Long and Narrow Arterial Substitutes: Experimental 
Study of Heterografts and Plastics 


By D. E. Szilagyi, Claibourne P. Shonnard and John 
G. Whitcomb. Department of Surgery, Henry Ford 
Hospital, Detroit, Michigan. 


In the continuing extensive search for arterial 
replacements, experimental methods have concerned 
themselves almost entirely with short and wide vas- 
cular segments, mainly those of the aorta. Yet the 
clinical demand for long and narrow arterial substi- 
tutes is more urgent both because of the great fre- 
quency of segmental occlusive disease of the femoro- 
popliteal arterial trunk and because of the difficulty 
that, in spite of the recent advances in procurement 
and storage, still exists in obtaining homografts of 
this type. 

During the past 14 months we have undertaken 
to investigate the behavior of long and narrow arte- 
rial substitutes anatomically and physiologically 
comparable to the human femoral artery. Bovine 
carotid arterial segments—sterilized with betapro- 
piolactone and lyophilized—and woven seamless 
plastic prostheses of nylon and teflon and bleached 
teflon 7 to 9 mm. in width and 18 to 24 mm. in 
length were implanted in the thoraco-abdominal 
cavities of groups of dogs with a technic similar to 
that described by McCune and Blades. Homografts 
from sacrificed dogs served as controls. The fate of 
the implants was followed seriatim by angiography 
and sacrifice. The recovered implants were studied 
grossly and microscopically. 

The results with heterografts were so unpre- 
dictable and variable, ranging from very poor to 
satisfactory, that—on grounds of these observations 
—their clinical use seems unjustified. In comparing 
seamless woven prostheses of nylon, teflon and 
bleached teflon with homografts, by the conventional 
criterion of rate of thrombosis, these plastics were 
rated good to excellent in the order mentioned. 
With respect to acceptance by the host tissue, seam- 
less woven tubes of bleached teflon were clearly 
superior to those of nylon and plain teflon, and to 
homografts. As an outcome of these experiences, 
clinical trials with bleached teflon prostheses have 
been carried out, and the early results have been 
excellent. 
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An Evaluation of Retrograde Venography of the 
Lower Extremity: The Clinical Significance of 
Reflux 


By Henry D. McIntosh, Stanley C. Fell, Aubrey T. 
Hornsby and James V. Warren. Department of 
Medicine, Duke University School of Medicine, 
and the V. A. Hospital, Durham, North Carolina, 


Opinion varies concerning the clinical signifi- 
cance of reflux of contrast material down the venous 
system of the leg when injected into the femoral vein 
of tilted subjects. Some investigators consider reflux 
past several valve stations evidence of valve incom- 
petency, and recommend ligation; others consider it 
indicative of ‘relative’ incompetency due to disten- 
tion of veins. The purpose of this report is to define 
the significance of such reflux. 

Forty-two normal and 38 pathologic extremities 
were studied in various ways by percutaneous retro- 
grade femoral venography. Valve function was 
further evaluated by pressure measurements re- 
corded simultaneously from the femoral, popliteal 
and saphenous veins in 24 extremities. 

Pressure and fluoroscopic observations demon- 
strated that while standing motionless, the valves 
were held open by centripetal blood flow. Urokon, 
injected into the femoral vein, having a density 
greater than blood, sedimented footward and closed 
the proximal valve. As arterial inflow raised the 
venous pressure distal to this valve, the gradient of 
flow again became heartward, and the valve opened. 
The contrast material cascaded footward to close 
successive valves in like manner. 

If the subject was tilted and motionless, and 
blood flow not accelerated, reflux from the site of 
injection was more pronounced with 70 than 30% 
Urokon; with 60 rather than 30° head-up tilt; in 
3 minutes rather than 1 minute after injection. 
However, if blood flow was accelerated by ipsilateral 
intra-arterial injection of Priscoline or by reactive 
hyperemia, reflux was negligible. The contrast mate- 
rial was effectively ‘washed out’’ of the veins. Maxi- 
mum reflux occurred when Urokon was injected into 
the femoral vein simultaneously with occlusion of 
the ipsilateral femoral artery. 

Massive reflux, without other radiographic 
evidence of pathology, is not diagnostic of valve 
incompetency. The extent of reflux in normal sub- 


ENDOCRINOLOGY 


Preliminary Observations on the Effect of TSH on 
Release of the Thyroid Hormones 


By William P. Deiss and Patrick J. O’Shaughnessy. 
Radioisotope Unit, V.A. Hospital, and Depart- 
ments of Medicine and Biochemistry, Duke Uni- 
versity School of Medicine, Durham, North 
Carolina. 


jects is dependent primarily upon blood flow in the 
extremity. Surgical ligation, based solely on reflux, 
is without physiologic justification. 


The Measurement of Pressure in the Venous System 
with a Miniature Manometer Catheter 


By H. O. Sieker, O. H. Gauer and H. D. McIntosh, 
Department of Medicine, Duke University School 
of Medicine, and the V. A. Hospital, Durham, 
North Carolina. 


The development of a miniature pressure 
transducer in the leading end of an intracardiac 
catheter makes the measurement of pressures in the 
cardiovascular system possible without using the 
conventional intravenous catheter, external manom- 
eter and reference level. The pressure throughout the 
abdominal and thoracic venous system in 5 normal 
subjects in various body positions was determined 
with the miniature manometer catheter. 

In the recumbent subject, no appreciable pres- 
sure gradient was observed in the inferior and supe- 
rior vena cava, except for an abrupt drop of 3 to 5 
cm. H,O at the diaphragm. The respiratory effect 
on venous pressure was out of phase in the thorax 
and abdomen. The peak variation in central venous 
pressure in the thorax equaled the pressure in the 
abdominal vena cava, and the mean pressure at the 
right auricle was always positive (3 to 5 cm. H,0). 
With head-up tilt, a pressure gradient equal to the 
hydrostatic column was observed in the venous 
system, and the pressure was zero or slightly nega- 
tive at the diaghragm. At a point approximately 10 
em. below the diaphragm, the venous pressure was 
unaltered by changing from the recumbent to erect 
position, and represents the “hemostatic reference 
level.” 

The results of this study aid in explaining the 
role of the venous system in the circulatory adjust- 
ments which occur, e.g., in postural changes and 
certain disease states. The venous circulation acts 
as a continuous fluid column traversing 3 sections: 
the legs, abdomen and thorax. The position of the 
zero (atmospheric) reference level is irrelevant for 
direction and rate of flow in this system. The “‘hemo- 
static reference level” represents the point at which 
change in body position produces no alteration in 
vein pressure. 


AND METABOLISM 


Since the isolation of triiodothyronine (T;) and 
the many observations on its metabolic activity 48 
compared with that of thyroxine (T,), there has been 
much speculation as to the major site of biosynthesis 
of T;. On the one hand, there is evidence that T,, the 
hormone with the slower, more prolonged action, 
can be converted to T3, the more rapid acting of the 
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pair, by extrathyroidal tissue. On the other hand, 
T;, as well as T,, has been found stored in gland 
thyroglobulin, indicating that the thyroid gland is 
able to synthesize both hormones. The purpose of 
this study is the further evaluation of the gland’s 
ability to produce T; with and without stimulation 
of exogenous TSH, 

After giving tracer doses of I*! to euthyroid 
subjects, serial blood samples were drawn during a 
control period and after TSH administration. The 
plasma was extracted with butanol and subse- 
quently chromatographed. The radioactivity of the 
T; and T, was determined and plotted as T;/T, ratio 
against time. In some subjects during the control 
period the T;/T, ratio was observed in peaks as high 
as 3/1. When these peaks occurred, they rapidly fell 
to approximately a 1/1 ratio. This rapid disappear- 
ance of T; from the plasma may be related to its 
greater volume distribution. 

When TSH was administered there was some 
indication that there was an early rise in the T;/T, 
ratio, which was followed by a definite fall, within 
4 hours, to levels below the control period. 

These observations are tentatively taken to 
indicate that there is a significant production of T; 
by the thyroid gland, since the rapid rises and falls 
of the T;/T, ratio are inconsistent with a constant 
peripheral deiodination of T,. It is believed, however, 
that the majority of the hormonal I"! released by 
the TSH-stimulated gland is in the form of Ts. 


A Study of the Relative Binding Capacity of Plasma 
Proteins, Intact Human Red Cells, and Human 
Red Cell Stroma for Radioactive I"!-Labelled 
1-Thyroxine and 1-triiodothyronine 


By Joseph Coleman and K. R. Crispell. Univer- 
sity of Virginia School of Medicine 


Previous studies have demonstrated the binding 
properties of serum proteins for |-thyroxine (T,) 
and to a lesser extent for 1-triiodothyronine (Ts). 
Previous studies from our laboratory have shown 
that human red cells also have a binding capacity for 
T,and T;. Studies were made on the relative binding 
of T; and T, by human red cells, human red cell 
stroma and plasma proteins. 

The uptake by washed human red cells of ra- 
dioactive-labelled T, was 59% as compared to 45% 
for T; and 2.3% for sodium iodide. The radioactiv- 
ity remaining with the red cells after incubation 
with radioactive-labelled T; and T, could be removed 
by incubation with fresh human plasma. It was re- 
duced from 59 to 10% for T,, and from 75 to 22% 
for T;. The uptake by human red cell stroma of ra- 
dioactive labelled T, and T; was 72 and 76% respec- 
tively. The radioactive label could also be removed 
from red cell stroma by incubation with fresh 
human plasma. 

The uptake by human red cells of radioactive- 
labelled T; and T, was not inhibited by storing the 


red cells for 21 days or by the fluoride ion. The up- 
take was inhibited by incubation at 20° C. 

These studies suggest that: (1) the binding or 
uptake of T; and T, by human red cells is a physico- 
chemical phenomenon, (2) the uptake or binding of 
Ts and T, by human red cells is inhibited by the 
presence of human plasma, (3) the binding property 
of human plasma for T; and T, seems to be greater 
than that of human red cells. 


Influence of Hypercalcemia on 
Blood Citric Acid 


By John J. Canary and Laurence H. Kyle. Depart- 
ment of Medicine, Georgetown University School 
of Medicine, Washington, D. C. 


Abnormalities in blood citric acid, observed in 
several types of bone disease, have been related by 
some investigators to changes in serum calcium 
concentration. Evaluation of the validity of this con- 
cept was conducted by measurement of serum cal- 
cium and blood citric acid during the artificial 
induction of hypercalcemia. The elevation of serum 
calcium resulting from a standard infusion of calcium 
in isotonic saline was accompanied by hypercitri- 
cemia. Addition of parathyroid hormone to the infu- 
sate resulted in significantly greater elevation of 
blood citric acid at the same levels of serum calcium. 
However, the infusion of isotonic saline alone also 
resulted in an increase in blood citric acid. When 
calcium was given in 5% glucose in such manner as 
to attain equal or greater levels of serum calcium 
than those which resulted from the saline-calcium 
infusion, there occurred no significant change in 
blood citric acid levels. When parathyroid hormone 
was added to the glucose-calcium infusion there 
resulted a moderate rise in blood citric acid of much 
lesser magnitude than was observed when parathy- 
roid hormone was given with saline and calcium. 

This study provides no evidence for a direct 
relationship between serum calcium and blood 
citric acid. It suggests that parathyroid hormone 
may affect citric acid by a mechanism independent 
of changes in serum calcium. 


The Clinical Significance of the Ratio, Free: Conju- 
gated 17, 21-dihydroxy Steroids of Blood 


By M. Don Turner and James D. Hardy. Depart- 
ment of Surgery, University of Mississippi Medi- 
cal Center, Jackson. (Aided by a grant from the 
U.S. Army.) 


Direct chloroform extraction of plasma followed 
by §-glucuronidase hydrolysis and continuous 
extraction dialysis permits a fairly simple and accu- 
rate analysis of blood steroids with the 17 ,21-dihy- 
droxy-20-ketone configuration. Advantage is taken 
of the Porter-Silber reaction as applied by the Nelson 
and Samuels method in order to obtain a fairly high 
degree of specificity for the hydrocortisone-like 





34 CLINICAL RESEARCH PROCEEDINGS 


steroids. Due to the unavailability of a conjugated 
steroid standard, the validity of the method was 
tested by determinations in patients who clinically 
exhibited an almost nonfunctional liver. For exam- 
ple, 1 patient with yellow atrophy of the liver re- 
ceiving 200 mg. of cortisone/day exhibited a free 
blood steroid level of 110 y/100 ml. plasma, but a 
zero level of conjugated steroids. The normal values 
for both free and conjugated blood steroids were 
found to lie between 2 and 6 y/100 ml. plasma, 
which is in excellent agreement with the normal 
values reported by Bongiovanni. The free and con- 
jugated levels appear to run parallel in the normal 
human, but in certain endocrine disorders, such as 
Cushing’s syndrome and basophilic pituitary 
adenoma, the free to conjugated steroid ratio no 
longer approaches unity. The apparent significance 
and possible clinical usefulness of the ratio was 
considered. 


Studies on the Diurnal Pattern of Urinary 17- 
Hydroxycorticosteroid and 17-Ketosteroid Excre- 
tion in Patients with Rheumatoid Arthritis and 
Other Chronic Diseases 


By S. Richardson Hill, Jr., Howard L. Holley, Wil- 
lard R. Starnes and Lester L. Hibbett. Department 
of Medicine, The Medical College of Alabama, 
and the Medical Service, V. A. Hospital, Bir- 
mingham. 


Experimental evidence would indicate that 
adrenocortical function is normal in the majority of 
patients with rheumatoid arthritis, although there 
are theoretic objections to the contrary. Because of 
the availability of more precise technics for measur- 
ing adrenocortical secretory activity, and because 
of the accumulating evidence for a fairly consistent 
pattern of steroid excretion in normal subjects, this 
study of adrenocortical function in patients with 
rheumatoid arthritis was undertaken. 

Four groups of subjects were studied: (1) 19 
ambulatory normal male dental students, (2) 7 
hospitalized young male patients with little physio- 
logic effect from various diseases, (3) 8 hospitalized 
male patients with active rheumatoid arthritis and 
(4) 5 hospitalized male patients of comparable age 
with nonrheumatic chronic diseases. Urine speci- 
mens were collected from 7:00 a.m. to 1:00 p.m. and 
1:00 p.m. to 7:00 p.m., and 1 specimen from 7:00 
p.m. to 7:00 a.m., for 1 or more days on all subjects 
for determination of the total 17-hydroxycorticos- 
teroid and 17-ketosteroid content. 

There is no appreciable effect of hospitalization 
alone on the total 24-hour urinary output of 17- 
hydroxycorticosteroids or of 17-ketosteroids. The 
characteristic morning increase in steroid output 
observed in normal ambulatory subjects is much 
less striking in hospitalized patients, resulting in a 
flattened diurnal excretory pattern. Hospitalized 
patients with rheumatoid arthritis and patients with 


nonrheumatic chronic diseases have a similarly 
flattened diurnal steroid excretory pattern. The total 
24-hour urinary output of 17-hydroxycorticosteroids 
is significantly lower (p < .01) in patients with 
rheumatoid arthritis and in patients with nonrheu- 
matic chronic diseases than in the other 2 groups of 
subjects studied. There is no significant alteration 
in the 24-hour urinary output of 17-ketosteroids. 


Adrenal Corticoids in the Urine and Blood 
of Children 


By R. Klein, J. Fortunato, C. Byers and P. Taylor. 
Pittsburgh, Pennsylvania 


We are attempting to find the hormone or hor- 
mones responsible for the increased sodium excretion 
in the newborn infant given ACTH. In addition, we 
have been trying to ascertain the validity of Eagle’s 
hypothesis that the increased “blue chromogens” 
excreted by the newborn are the result of an in- 
creased secretion of corticosterone. 

The corticoids in the bloods of newborn infants 
and older children and adults have been examined 
after ACTH stimulation. In addition, corticoids 
have been examined in the urine of these different 
groups before and after ACTH stimulation. Pre- 
liminary identification and separation of the com- 
pounds have been carried out using paper chroma- 
tography by accommodation of the Bush and Zaf- 
faroni technics. Further identification has been 
accomplished by the use of stains in the Zaffaroni 
sulfuric acid chromogen technic. The limitations of 
these methods are apparent. 

The following substances, which have been 
isolated as individual steroids from different adult 
urines by various workers, have been found in the 
urine of normal children. age 3 to 10 years: tetrahy- 
dro F, tetrahydro E, tetrahydro A and, possibly, 
tetrahydro B. In addition, on one occasion a mate- 
rial that ran on the chromatogram with 11 aF was 
found. This material gave the Zaffaroni peaks for 
11 aF. 

In the urine of newborn infants, tetrahydro F and 
Tetrahydro E were found as well as compound F 
itself. In addition, there is a substance that ran on 
paper chromatograms with compound B and gave 
Zaffaroni peaks of 475, 385 and 290. This ma- 
terial, when eluted, gives a color with the Nelson- 
Samuels color reagent and with the Gornall Reagent. 
On paper it is visible under ultraviolet light. 

In the sera of older children and adults, compound 
F was the only free compound found. When pooled 
sera obtained from newborn infants after ACTH 
injection is chromatographed by the Bush technic 
there are 2 and sometimes 3 different free corticoids 
demonstrated on blue tetrazolium staining. One of 
these occupies the position of compound F, giving 
Zaffaroni sulfuric acid peaks of compound F, and 
presumably is this material. The other 2 compounds 
have not been identified by the Zaffaroni technic. 
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They are not visible under ultraviolet light. One 
runs at the rate of tetrahydro E or F and the other 
at approximately the rate of dihydro E. 

Upon glucuronidase hydrolysis or acid hydrol- 
ysis of the conjugated corticoids in the serum, 
tetrahydro E and F have been identified in the 
blood of older children and adults, and of that of 
newborn infants, though there may be other material 
in the blood of newborn infants. 

The fact that the newborn has other than com- 
pound F freely circulating in his blood may be the 
result of poorer conjugation and degradation mech- 
anisms, rather than a change in secretion. 

At no time was corticosterone found in new- 
born infants. These findings do not mean that there 
is no compound B in the blood of newborn infants, 
but merely that the level after ACTH is below that 
which can be measured by these techniques, i.e., 
roughly 10 y%). 


Free (Unconjugated) Urinary Polar Corticosteroids 
in Neoplastic Disease 


By E. M. Nadel, S. Burstein, B. G. Young, J. 
Holland, L. M. Cramer, R. R. Smith and E. Fret. 
National Cancer Institute and the Clinical 
Center, National Institutes of Health, Bethesda, 
Maryland. 


When ethylacetate extracts of unhydrolyzed 
neutral human urine are fractionated by paper 
chromatography in the chloroform-formamide 
system for 17 hours, 5 zones can be detected under 
ultraviolet light. These zones contain corticosteroids 
that reduce the blue-tetrazolium reagent and give a 
Porter-Silber reaction (PS). Isolation of the major 
components following acetylation and rechroma- 
tography in toluene-propylene glycol for 17 hours 
yielded 6-8-hydroxycortisol in zone I, an unknown 
CxO. corticosteroid in zone II, tetrahydrocortisol 
(3-e, 5-8) in zone III, and cortisol in zone IV. Zone 
V had the mobility of cortisone. Quantitative 
measurements of these free (unconjugated) corti- 
costeroids (FCS) present in each of the 5 zones were 
made on the urine of 35 patients with acute lympho- 
cytic leukemia and other neoplastic diseases, before, 
during and after various “stresses” (surgery, infec- 
tions, ACTH administration, etc.), and on 9 normal 
individuals. In normal individuals and in “un- 
stressed” patients during discrete portions of their 
clinical course, the FCS excretion fluctuated little, 
but showed individual differences; the most frequent 
highest values were from zone I eluates (149 of 194 
urines), and the next most frequent highest values 
were from zone III eluates (45 of 194). Following 
“stresses” there was a rise in the excretion of zone I 
and zone III material. The average increase in the 
total FCS excretion was 78% for 15 leukemia 
patients following ACTH administration; in 20 
patients with other neoplastic diseases the rise in 
total FCS excretion was 156 % following ACTH, and 








258% following surgery. Parallel determinations 
were run on some urines after s-glucuronidase 
hydrolysis. With the exception of 3 children with 
leukemia who had no measurable conjugated 
corticosteroids during 1 period of their clinical 
course, the total free corticosteroids paralleled the 
conjugated values and ranged from 7.9 to 43.5% of 
the daily excretion of conjugated corticosteroids. 


The Effect of Ovariectomy on Food Drive, Satiety 
and Body Weight in Mice 


By Guy Hollifield, William Parson and K. R. 
Crispell. Department of Internal Medicine, 
University of Virginia School of Medicine, 
Charlottesville. 


Castration is widely practiced in animal 
husbandry in the belief that it produces weight gain 
and “marbling” of meat (increased fat deposition in 
tissue). However, a review of the literature reveals 
little experimental evidence to support this view. 
The purpose of this study was to determine the 
effect of ovariectomy on the weight of female mice, 
and to determine the factors which were involved 
in weight gain if it did occur. 

Twenty-three female mice of the DBA strain 
were studied in exercise cages which permitted 
daily determination of spontaneous running activity 
and food intake. Weight was recorded at 1 to 2-day 
intervals. After base line values were obtained, the 
animals were deprived of food for 24 hours. The 
animals exhibited a marked increase in spontaneous 
running activity on starvation, and a decrease 
below the base line on refeeding. Previous studies 
from this laboratory have indicated that these 
responses are measures of food drive and satiety, 
respectively. After normal food drive and satiety 
were demonstrated, half the animals were ovariecto- 
mized and the remainder were sham operated to 
serve as controls. Five died during surgery or im- 
mediately postoperatively. The 11 ovariectomized 
survivors showed a general decrease in spontaneous 
running activity on ad lib feeding, as compared to 
the 7 surviving sham-operated controls. A second 
24-hour period of food deprivation resulted in a 
marked increase in spontaneous running activity, 
and a subsequent decrease below the base line by 
the ovariectomized mice. The changes in activity 
were of the same magnitude as that found for normal 
controls and the sham-operated controls. 

Further study of these mice revealed no sig- 
nificant change in the rate of weight gain in the 
ovariectomized mice as compared to the sham con- 
trols. The response to dietary dilution was the same 
in both groups, and the daily food intake was 
comparable. 

Multiple determinations of basal metabolic 
rates in 10 female DBA mice showed no change 
after ovariectomy (6 mice) or sham operation (4 
mice). 
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From these studies it appears that ovariecto- 
mized mice have a general decrease in spontaneous 
running activity with no change in basal metabolic 
rate, a normal response to food deprivation and 
refeeding as well as dietary dilution. The fact that 
weight gain is not different from controls, in the face 
of decreased activity and the same food intake, is 
difficult to explain. A study is now in progress to 
determine if there is a change in body composition 
in mice after ovariectomy. 


Age and Sex as Determinants of Serum Creatine 
and Creatinine Levels in Normal Humans 


By John H. Peters and James C. Crutcher. V.A. 
Hospital, Atlanta, Georgia 


It is generally accepted that the amounts of 
creatine and of creatinine excreted in the urine are 
functions of age and sex in normal individuals, and 
that major differentiating factors are androgen 
secretion by the gonads in the male and individual 
variations in muscle mass in both sexes. Serum 
creatine tolerance tests have revealed related 
differences in the response of the two sexes to exog- 
enous creatine. In the course of collecting a series 
of normal tolerances in relation to age and sex, 
certain unexpected variations in fasting serum levels 
were found. The most striking finding was an 
apparently consistent increase in fasting serum 
creatinine in females above the age of 30, no values 
of less than 0.85 mg. % being found in this group. A 
similar difference in males has not yet been demon- 
strated. None of the younger females (less than 29 
years of age) had fasting serum creatine levels above 
the urinary threshold level of 0.6 mg. %. The age 
differences observed are not directly attributable 
to under- or overweight, are not limited to the 
group who have been pregnant, and do not appear 
to be related to variations in tolerance of exogenous 
creatine. 

To date, no explanation for these age differences 
is forthcoming, although data obtained in studies 
of women submitted to gynecologic surgery, or 
after menopause, suggest that age rather than sexual 
maturation is the determining factor in these differ- 
ences. 


Participation of Bone in Acid-Base Balance 


By Otto L. Willbanks, Jr. and Donald W. Seldin. 
Department of Internal Medicine, University of 
Texas Southwestern Medical School, Dallas. 


In order to ascertain the role of bone salts in 
the buffering of acid and alkaline loads, rats tube-fed 
a constant, complete diet were subjected to 3 
derangements of acid-base balance: (1) NH,Cl 
acidosis, (2) Respiratory acidosis (rats were kept 14 
days in an atmosphere of 10% COz), (3) hypokale- 
mic alkalosis (induced by administering Na salts 


and DOCA to rats on a low K diet). Bone and blood 
samples were analyzed for electrolyte and water 
content. 

Results (mEq. Na/Kg. dry bone): controls, 
242 + 4; respiratory acidosis, 225 + 7; NH,Cl 
acidosis, 196 + 2; metabolic alkalosis, 286 + 6; 
(mEq.K/Kg. dry bone): controls 33.4 + 14; 
respiratory acidosis, 22.8 + 2.7; NH,Cl acidosis, 
22.6 + 1.4; metabolic alkalosis, 15.5 + 1.2. The 
values for Na are corrected for the amount which is 
present in the chloride space of bone. In none of 
these groups did bone Ca or Mg change. 

Both respiratory acidosis and NH,Cl acidosis 
induced a severe depletion of bone K. However, 
the K deficit was far more severe in NH,Cl acidosis, 
despite the fact that the blood pH in rats with 
respiratory acidosis was much lower. Metabolic 
alkalosis (induced by sodium and DOCA) reduced 
bone K more than any other procedure, and elevated 
bone Na. 

From these studies it appears that bone partic- 
ipates in the buffering of strong acid loads as well 
as carbonic acid by exchanging Na and K for extra- 
cellular H+. The loss of more bone Na in metabolic 
acidosis than in respiratory acidosis may be a 
consequence of the greater renal losses of sodium in 
the former. The profound depletion of bone K in 
DOCA-induced metabolic alkalosis is probably a 
result of the accelerated renal losses of potassium. 


Idiopathic Hypercalcemia of Infancy 


By N. J. Sissman and R. Klein. Pittsburgh, Penn- 
sylvania 

Since Lightwood and Payne first described this 
syndrome in 1952 there has been much speculation 
about the etiology. There is no study in the literature 
at the present time that throws any light on the 
etiology of this syndrome. The patients demonstrate 
all the signs and symptoms of hypercalcemia. 
Most of them have apparently recovered spon- 
taneously. They are said to have a close similarity 
in facies. The serum phosphorus is usually in the 
lowest end of the normal range or just slightly below 
the normal levels. The patients sometimes have an 
elevated serum cholesterol. The bones show areas 
of hypercalcification. As far as we know, nothing 
further is reported about the disease. The possible 
etiologies which come readily to mind are (1) 
vitamin D poisoning due to excessive dosage or to 
hypersensitivity to vitamin D, (2) hyperfunction of 
the parathyroid glands, (3) primary renal disease 
and (4) inability to deposit calcium in the skeleton. 

In the last few years we observed 2 infants 
belonging in this group of patients. The first had 
a marked secondary renal infection which was fol- 
lowed by septicemia and death. The second had 
biopsy of one parathyroid gland with exploration of 
the neck. The studies on this patient from the basis 
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of this report, since they contribute some informa- 
tion helpful in determining the etiology of this 
syndrome, though they do not solve the problem. 
The patient had a normal inulin clearance and, when 
properly hydrated, a normal NPN. His tubular 
reabsorption of phosphorus was in the low normal 
range. It was not low enough to make a diagnosis of 
hypoparathyroidism, but it did not exclude this 
possibility. There was no history of excessive vita- 
min D intake. Instead, a history was obtained of 
fairly constant ingestion of 1000 U of vitamin D in 
aqueous dispersion daily from the first month until 
the time the patient was seen. When placed on a 
low calcium diet, his urinary excretion of calcium 
continued to be high. His excretion of phosphorus 
was high for his calculated or measured intake at all 
times. Thus, when his phosphate intake was approx- 
imately 200 mg./day, his urinary phosphate was 
only a few mg. less. When his phosphate intake 
ranged between 350 and 600 mg. /day, the difference 
between intake and urinary output ranged from 
86 to 250 mg. Following a period of no calcium in- 
take, he was placed on a low calcium diet. He re- 
ceived 290 mg. of calcium on one day and 350 on the 
next. The calcium in the urine on those 2 days 
measured 293 and 189 mg. respectively. The stool 
loss is obviously not included in these figures. Two 
phosphatase determinations were 6 and 9 Bodanski 
units respectively. 

The parathyroid removed was normal upon 
histologic examination. Examination of the para- 
thyroids from the previous patient suggested that 
they could possibly be hyperactive. However, the 
difference from the normal was slight. 

Because of these studies, we consider primary 
renal disease an unlikely cause of this syndrome. 
Thus, the normal inulin clearance, NPN, and the 
high calcium and phosphorus excretion would be 
against this. We feel that the urinary changes are 
those produced by hypercalcemia of any origin, i.e., 
the polyuria, fixed specific gravity, tendency to 
dehydration with moderate rises in nonprotein 
nitrogen, etc. We can find no evidence of vitamin D 
intoxication from overdosage. Furthermore, our 
other patients with vitamin D intoxication, who 
gave this clinical picture, seemed to recover more 
rapidly when vitamin D was stopped. We cannot 
rule out a hypersensitivity to vitamin D as a 
factor. Further, we think that the fact that these 
children have similar facies would be against 
exogenous vitamin D intoxication. At the present 
time we cannot differentiate between functional 
hyperparathyroidism not associated with adenoma 
or gross morphologic changes, and hypersensitivity 
to normal amounts of vitamin D. There is nothing to 
suggest that the deposition of calcium and phos- 
phorus in the skeleton is hindered. 


The Prevention and Treatment of Hyperkalemia 


with an Orally Administered Cation-Exchange 
Resin 


By Joseph S. Wilson, Charles Whisnant, Richard H. 
Johnson and Arthur J. Merrill. Department of 
Medicine, Renal and Electrolyte Laboratory, 
Emory University School of Medicine and Grady 
Memorial Hospital, Atlanta, Georgia. 


Prior to the introduction of Chlorpromazine as 
an agent to control vomiting, the oral use of a 
cation exchange resin in the treatment of hyper- 
kalemia was seldom feasible, and rectal administra- 
tion was only rarely effective. Since July 1954, a 
total of 50 patients have been given a carboxylic 
acid resin, sodium salt, by mouth, for the preven- 
tion or treatment of hyperkalemia. Most were in 
the oliguric phase of acute tubular necrosis; 2 had 
acute renal failure due to lupus; 2 were oliguric due 
to acute glomerulonephritis; and 9 were suffering 
from chronic renal failure with hyperkalemia. All 
received Chlorpromazine to control vomiting. Resin 
dosage varied from 10 to 120 Gm./day, the largest 
doses being used for patients who were first seen 
after marked elevations of serum potassium had 
occurred. Dramatic reductions in serum potassium 
were frequently observed. In most cases, control of 
the serum potassium could be obtained through 
proper adjustment of dosage. Exceptions were 2 
patients with extensive traumatic destruction of 
tissue, in both of whom rapid rebound of hyper- 
kalemia occurred within a few hours after hemo- 
dialysis. 

Several instances of hypokalemia occurred in 
conjunction with resin therapy, and in 1 patient 
this may have been the cause of death. While this 
is most likely to occur after the onset of diuresis in 
a patient previously treated with resin, it has oc- 
curred while the patient was still oliguric or anuric. 
Caution must be observed, and it is unwise to use 
the resin unless daily estimations of the serum po- 
tassium level can be obtained. 

It is concluded that oral resin therapy is effec- 
tive in treating hyperkalemia, and in maintaining 
a normal serum potassium in the oliguric patient. 


Serotonin Crisis Associated with Nitrogen Reten- 
tion, Hyperuricemia and Arthritis in Metastatic 
Carcinoid of the Liver 


By Donald Shotton. Lynchburg, Virginia 


An unusual syndrome occurring in a proven 
case of metastatic carcinoid of the liver is reported. 
In addition to bronchospasm, hypotension, diarrhea 
and flushing previously reported in these cases, 
the subject of this study exhibited marked nitrogen 
retention during a “serotonin crisis.” NPN values 
returned to normal with subsidence of the crisis. 
An elevated blood uric acid value was also observed, 
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and the patient exhibited an unusual type of chronic 
arthritis with features unlike rheumatoid and gouty 
arthritis. Twenty-four-hour urinary 5-hydroxyindol 
acetic acid value was 261 mg. (normal, 2-9 mg.), 
and qualitative test of the urine for 5-HIAA was 
also positive. The arthritis noted in this patient 
might be part of a diffuse connective tissue dis- 
turbance, and could be related to the valvular heart 
lesions described by other authors. 


Extraction of Substances from Blood Passed 
through Ion Exchange Resins 


By Leon T. Atlas and Donald H. Walters. Harvard 
Medical School and Peter Bent Brigham Hospital, 
Boston. 


Changes in plasma ion concentrations produced 
by passage of blood through ion exchange resins 
were studied. In stored blood, plasma potassium 
was extracted rapidly and efficiently by cation resin 
columns. Sodium cycle resins also extracted calcium, 
magnesium, ammonium and other substances with 
greater affinity for the resin. Cation resins were 
placed in batch equilibrium with the relative con- 
centrations of the major plasma cations other than 
those to be extracted. This pretreatment allowed 
more specific extraction of substances of lower ex- 
change capacity in the presence of ions preferred by 
the resin. Thus, plasma potassium was efficiently 
extracted without significant changes in calcium or 
magnesium concentrations. 

A simple apparatus for recirculating arterial 
blood through a flow-meter, resin column, small 
reservoir and venous cannula proved satisfactory 
in dogs. By use of this apparatus, over 90% of the 
plasma potassium in circulating blood entering the 
pretreated resin column was extracted. This was 
accomplished at flow rates of 200 ml./min. Calcium 
and magnesium concentrations showed no major 
change, and there was no demonstrable harm to 
formed blood elements other than platelets. Only 
a minimal reduction in platelet count was produced 
by pretreated XE-96 resin. However, about 85% 
of the influent platelets were trapped in columns of 
pretreated Dowex-50 resin. Thrombopenia at levels 
below 25,000 per mm.’ developed after 12 L. blood 
flow. This resin, pretreated and in equilibrium with 
potassium, produced thrombopenia with minimal 
alterations in plasma electrolyte concentrations. 

Both cation resins extracted small amounts of 
urea by processes not involving ion exchange. The 
resins were quickly saturated with urea before much 
was removed. The carboxylic resin XE-96, with its 


avidity for hydrogen, allowed some control of plasma 
pH. Cation-anion resin mixtures extracted sodium. 
Preliminary studies with anion resins demonstrated 
extraction of barbiturates, carbon dioxide, phos- 
phates, sulfates and bromides. 


Transcapillary Migration of S*-Labelled 1-Methi. 
onine through the Forearm Circulation of Man 


By Renato D. Kovach, Lawrence S. Lilienfield and 
Edward D. Fries. Georgetown University Medical 
Center, Washington, D.C. 


Transcapillary exchange patterns of electro- 
lytes and heavy water in various human capillary 
beds have been studied in this laboratory by com- 
paring their behavior to nondiffusible indicators, 

A mixture of known amounts of nondiffusible 
T-1824 and labelled l-methionine (S* LM) was 
injected into the brachial artery of 6 human sub- 
jects without cardiovascular abnormalities. Circula- 
tion to the hand previously had been interrupted 
with a wrist cuff inflated above systolic pressure. 
Blood was sampled continuously from an antecubi- 
tal vein at 5 to 20-second intervals for 5 minutes. 

The % loss of S* LM in each sample was cal- 
culated by comparing the S*/T-1824 ratio of the 
sample to the S*/T-1824 ratio of the injected mix- 
ture. If there were no loss of S* LM the S*/T-1824 
ratios of the samples would be equal to the ratio of 
the injectate. However, a loss ranging between 50 
and 90% of the expected S** LM was observed in 
the samples. In the same subject the percentage loss 
from sample to sample was constant within a +10% 
range of variation throughout the 5-minute period. 

Time-concentration semi-log plots showed that 
T-1824 and S* LM exhibited curves of parallel 
shape and slope. By extrapolating the downslope, 
calculation of the total % loss of S** LM 


amt. S* inj. — (S*® concs. X plasma flow 
amt. S* inj. 


X 100 


gave a mean value of 76 + 14% loss for this group 
of subjects. 

In vitro determinations indicated that approxi- 
mately 20% of the S* LM penetrates erythrocytes. 
It is suggested that the remaining 50 to 60% under- 
goes transcapillary diffusion without apparent re- 
turn, presumably due to its utilization in metabolic 
processes of surrounding tissue cells. This is in con- 
trast to similar studies with radiosodium and thio- 
cyanate which exhibited great initial loss followed 
by later return to the vascular compartment. 
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GASTROINTESTINAL SYSTEM 


Eosinophil Response to Adrenocortical 
Stimulation in Peptic Ulcer Disease 


By Alvin J. Cummins, Michael L. Gompertz and 
Marie H. Jones. Gastrointestinal Laboratory, 
Department of Medicine, University of Tennes- 
see Medical Units, and the Gastroenterology Sec- 
tion of the Medical Service, V. A. Medical Teach- 
ing Group (Kennedy) Hospital, Memphis. (Aided 
by grants from Lakeside Laboratories, and Smith, 
Kline and French Laboratories.) 


There is considerable evidence linking altera- 
tion in adrenocortical activity to change in gastric 
secretion and perhaps to human peptic ulcer disease. 
Turner’s report (1951) of deficient circulating eo- 
sinophil fall in ulcer patients after stimulation with 
epinephrine or intramuscular ACTH, and his inter- 
pretation of this result as indicative of adrenal 
exhaustion following sustained overactivity, served 
to augment this viewpoint. At present, however, 
both epinephrine and intramuscular aqueous ACTH 
are regarded as doubtfully adequate stimuli for 
proper assessment of adrenocortical function. Ac- 
cordingly, this aspect of the problem has been re- 
investigated in 30 subjects with active peptic ulcer 
symptoms, and radiographically proven disease. 

The mean morning basal eosinophil count in 
these patients was 155 cells/em. (range 34-440), 
well in accord with previously recorded counts in 
normal subjects. Sixteen of the patients showed a 
mean drop of 24% (range +8% to —51%) in their 
eosinophil counts 4 hours after subcutaneous injec- 
tion of 0.3-0.5 mg. of epinephrine. The remaining 
14 subjects were tested with 25 mg. of intramuscu- 
larly administered aqueous ACTH and showed a 
mean 4-hour fall of 32% (range +3% to —65%). 
All 30 subjects, however, when tested with 40 C.U. 
of intramuscularly administered ACTH-gel showed 
an eosinophil fall of over 50% in 12 hours, with the 
mean drop being 81% (range —52% to —98%). 
This eosinopenic response to an apparently adequate 
adrenocortical stimulus compares well with reports 
on normal subjects, and it is concluded that, as 
judged by this index and the basal morning eosino- 
phil count, no abnormality in adrenocortical func- 
tion in the peptic ulcer patient can be detected. 


Transaminase Tissue Levels in Experimental 
Liver Injury 


By David W. Molander and Max M. Friedman. 
Pack Medical Foundation, New York City 


In white rats given CCl, by gastric intubation 
in repeated doses (0.1 ml./Kg.) the liver trans- 
aminase activity was determined and compared 
with normal liver enzyme activity. In spite of high 
“rum transaminase levels being found in the ex- 
perimental group, the liver transaminase activity 
did not seem to differ significantly from the normal 
group. 

In a group of cirrhotic rats fed an analog of 
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butter yellow, higher than normal serum transami- 
nase levels were present, and the livers had lower 
than normal tissue transaminase activity. In several 
animals, in which the regenerative nodules were 
separately examined, the nodules had the lowest 
transaminase activity. 


The Use of Radioactive Rose Bengal 
as a Liver Function Test 


By C. A. Rosenberg, N. D. Lee and P. Martignoni. 
Radioisotope and Medical Service, V. A. Medical 
Teaching Group Hospital, Memphis, Tennessee. 


Interest in the Rose Bengal liver function test 
has been revived since it has become available in 
radioactive form tagged with I". Animal experi- 
ments have demonstrated that its uptake and excre- 
tion by the liver reflects polygonal cell function, 
and that in experimentally produced liver damage 
it reveals abnormalities much earlier than the 
Bromsulfalein test. 

Thirty-three adult males, 13 with no history 
or findings of liver disease, and 20 with known liver 
disease received a battery of liver function tests. 
They were also tested with radioactive Rose Bengal. 

The test dose consisted of 10 ye. of radioactive 
Rose Bengal plus nonradioactive dye totalling 5 
mg. in 10 ce. of sterile saline. This was injected 
intravenously to fasting subjects, and radioactivity 
was detected by a scintillation counter positioned 
over the right anterolateral chest, within the area 
of liver dullness, directed away from the gallbladder 
area. The counter was connected to a rate meter- 
recorder system. The resulting curves were mathe- 
matically analyzed to obtain indices of hepatic con- 
centration and excretion rates of the dye. These 
uptake and excretion rates were correlated with 
other function tests, clinical histories and physical 
findings. All subjects who were normal by other 
criteria manifested characteristic uptake and ex- 
cretion rates for Rose Bengal. Of 12 subjects who 
had active liver disease and markedly abnormal 
function, 10 showed an abnormal response to Rose 
Bengal, the other 2 exhibited normal Rose Bengal 
tests. Of 8 subjects with minimal signs of liver dis- 
ease and no evidence of activity, 7 were normal and 
1 was borderline with regard to Rose Bengal. 

Radioactive Rose Bengal deserves a place in 
the liver profile, especially in jaundiced states where 
Bromsulfalein excretion is invalid. Its value in the 
recognition of incipient or minimally active liver 
disease is yet to be determined. 


Some Observations on Portal Venous Pressure 
in Unanaesthetized Man 


By C. M. Smythe, H. F. Fitzpatrick and A. H. 
Blakemore. Departments of Medicine and Surgery, 
Presbyterian Hospital, New York. 


At portacaval anastomosis for the treatment of 
portal hypertension, a small plastic catheter was left 
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in a radicle of the portal vein to permit regional hep- 
arinization of the veno-venous anastomotic site. 
Advantage was taken of this opportunity to measure 
portal venous pressure. Satisfactory tracings were 
obtained from 14 patients. Pressure was measured 
with Lilly capacitance manometers, the output of 
which was amplified and recorded by Brush ampli- 
fiers and recorders. Base line was taken as the 
symphysis pubis. Thus, true portal pressure was 
higher than reported here. Readings were made from 
the second to the eighth postoperative days. Pa- 
tients were comfortable and cooperative. 

One tracing was obtained from a man free of 
portal venous or hepatic disease. A pressure of 4 
mm. Hg was recorded. Pressure was found to rise 
on inspiration and fall on expiration. 

Pressures taken at operation were compared 
with these taken postoperatively. Although there 
was a good deal of variation, there is fair agreement 
between the 2 determinations. 

Most striking were the large changes of portal 
venous pressure brought about by such simple move- 
ments as abdominal palpation, coughs, the Valsalva 
maneuver and straining down. Pressure increases of 
the order of 20 mm. Hg were observed. If these 
changes of pressure are communicated to esophageal 
veins, it is surprising that varices do not bleed more 
often than they do. These observations tend to re- 
emphasize the importance of such factors as esoph- 
agitis in the genesis of bleeding from varices. 

This technic may be used to study the reactions 
of the portal venous system in a variety of postoper- 


INFECTIOUS 


The Filament-Inducing Property of Blood for 
Candida Albicans: Its Nature and Significance 


By Rolland Reynolds and Abraham Braude. Depart- 
ment of Internal Medicine, the University of 
Texas Southwestern Medical School, Dallas. 


Unlike the common systemic mycoses, candidi- 
asis is usually localized and only rarely becomes 
disseminated. To account for the rareness of sys- 
temic candidiasis, normal immune substances were 
sought which might reduce invasiveness of C. 
albicans. Upon incubation in human blood, C. 
albicans was promptly transformed from its natural 
yeast phase to true mycelium. Within 1 hour, fila- 
ments emerged from both extracellular yeast forms 
and those within neutrophils. The filaments grew 
rapidly and by 3 hours punctured the walls of the 
leukocytes. 

The filament-transforming property was found 
in normal human plasma and serum (titer of 1:64), 
in sera of patients with various illnesses, and in ani- 
mal sera. It also proved heat stable (56°) and non- 
dialyzable; and was found in cerebrospinal fluid but 


ative patients. Its use was attended by no complica- 
tions. 


Chronic Pancreatic Insufficiency: Relation of 
Exocrine Secretion to Serum Amylase after 
Secretin Stimulation 


By Kemp Plummer, James O. Burke and Sarah 
Bradford. Gastroenterology Section of the Medical 
Service, McGuire V. A. Hospital, and the Depart- 
ment of Medicine, Medical College of Virginia, 
Richmond. 


Simultaneous analyses of the exocrine secretion 
and serum amylase after secretin stimulation were 
done on 30 patients with known pancreatic disease, 
The majority of these had unusually low fasting 
serum amylase values prior to the test. 

The secretin tests were performed in the manner 
outlined by Dornberger, Comfort et al. The data 
obtained were subjected to statistic analysis to de- 
termine if a correlation existed between the serum 
enzyme and the volume, amylase output and bi- 
carbonate output into the duodenum. 

There was a significant correlation between the 
serum amylase and the volume output, the serum 
amylase and bicarbonate output, and also the serum 
and exocrine amylase. 

A prominent feature was the abnormally low 
fasting serum amylase values in half the cases, which 
suggests that this may be useful in the diagnosis of 
pancreatic insufficiency due to carcinoma, or in the 
intervals of remission in chronic relapsing pancrea- 
titis. 


DISEASES 


not in solutions of amino acids. These results sug- 
gested that mycelial factor was protein, and possibly 
antibody. Serial dilutions of serum disclosed, how- 
ever, that although candidal agglutinins were present 
in high titer, they bore no relationship to titer of 
mycelial factor. Because solutions of egg albumin 
and oleic acid-albumin (Difco) induced vigorous 
mycelial transformation, it appears instead that 
plasma albumin and other proteins are the trans- 
forming factor. 

Most pathogens responsible for systemic 
mycosis have yeast-like parasitic phases. It is sug- 
gested, therefore, that any agent which transforms 
yeast to mycelium in vivo might arrest multiplica- 
tion of the pathogen. In this way blood proteins 
could account for the low systemic pathogenicity of 
C. albicans. 


The Effects of Metabolic Alterations on Infection 
with Rhizopus Oryzae 


By Heinz Bauer, John F. Flanagan and Walter H. 
Sheldon. Emory University School of Medicine, 
Emory University, Georgia. 


By 
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The following studies attempt to define the 
metabolic alterations which previous experiments 
in rabbits showed to be essential in the pathogenesis 
of the fungus infection, mucormycosis, produced by 
Rhizopus oryzae or other Mucorales. 

A suspension of Rhizopus oryzae was instilled 
into the noses of 9 rabbits either 24 or 96 hours before 
alloxan administration. Typical fungus lesions in the 
lung, nose or at both sites were encountered in 8 
animals dying with acute diabetes 4-5 days later. 
Five nondiabetic controls failed to develop signifi- 
cant lesions. 

Sustained hyperglycemia without diabetes was 
produced in 15 normal rabbits by continuous intra- 
venous glucose infusion for 47-53 hours. Eleven 
hyperglycemic animals were inoculated intranasally 
with fungus and 4 with saline, and all were killed 
48 hours later. Nose and/or lung lesions were present 
in 10 inoculated rabbits. In 9, the lesions were slight 
to moderate in extent and degree, being more pro- 
nounced than those in normal animals but less 


marked than those in the diabetic rabbits. They 
differ from the latter by their superficial circum- 
scribed location, vigorous leukocytic response, ab- 
sence of vessel and nerve invasion and limited 
mycelial proliferation. The lesions in the 10th ani- 
mal resembled those of diabetic rabbits. No lesions 
occurred in the controls and the remaining infected 
animal. Serum Na, K, Cl and CO2-combining power 
determinations in 4 infected and 4 control rabbits 
revealed slightly lowered CO, and mildly elevated 
Cl levels. 

The metabolic changes of acute alloxan diabetes 
induce mucormycosis even when they occur after 
the introduction of the fungus, which persists as a 
saphrophyte in the host for days. The fungus lesions 
in nondiabetic hyperglycemia differ from those of 
diabetic rabbits, and indicate that hyperglycemia 
alone is not the metabolic factor responsible for 
altered host resistance in experimental mucormy- 
cosis. 


JOINTS 


Sources of Normal Synovial Fluids 


By David Platt, Ward Pigman, Francis Patton and 
Howard Holley. Departments of Biochemistry and 
Medicine, Medical Center, University of Ala- 
bama, Birmingham. (Aided by grants from the 
U. S. P. H. S., the Arthritis and Rheumatism 
Foundation and the John R. Irby Fund.) 


Previous work from this laboratory has shown 
that synovial fluids from individuals in good health 
differ in a number of electrophoretic properties from 
the synovial fluids of rheumatoid arthritics. Normal 
fluids frequently contain 2 components moving 
faster than albumin. The mobility of the faster 
moving components, and particularly of the alpha-2 
and beta-globulins, differs significantly from those 
of arthritic joint fluids. The A/G ratio is extremely 
high for normal synovial fluids. The earlier work has 
now been extended to include results from examina- 
tion of a total of 14 normal fluids. 


Since normal fluids can be obtained at best in 
only small amounts (0.2 to 0.5 cc.), other sources of 
synovial fluid have been investigated. In this study, 
examination was made of fluids obtained at routine 
autopsy. The causes of death were diversely re- 
ported as follows: uremia, automobile accident, gun- 
shot wounds, myocardial infarction, pulmonary 
edema, duodenal ulcer, stab wounds, cerebral vas- 
cular accident and pyelonephritis. The properties 
of these fluids resembled closely those taken from 
normal individuals. Eight of the 11 fluids contained 
2 components moving faster than albumin. With 
proper discrimination, synovial fluids obtained at 
autopsy may be substituted for normal fluids in 
investigative studies. 

Synovial fluids collected from 12 cattle were 
studied in a similar fashion. Three of the fluids ex- 
hibited 2 fast-moving components. Studies are in 
progress on the nature and significance of the fast- 
moving components. 


KIDNEY 


The Reactivity of Renal Vascular Adrenergic Re- 
ceptors to Naturally-Occurring and Synthetic 
Sympathicomimetic Agents 


By Lewis C. Mills, John H. Moyer and Carroll A. 
Handley. Departments of Medicine and Pharma- 


cology, Baylor University College of Medicine, 
Houston. 


Experimental evidence indicates that under 
some conditions of stress, increased activity of the 
sympathetic nervous system may alter renal func- 


tion. The following experiments were designed to 
evaluate the reactivity of renal vascular adrenergic 
receptors to various sympathicomimetic agents, and 
to estimate selectivity of these agents for renal vas- 
culature when used therapeutically. 

Observations were made on renal hemodynamics 
and water and electrolyte excretion in dogs and in 
normal human subjects. Groups of 6 to 9 dogs were 
given continuous intravenous infusions of Aramine, 
norepinephrine, epinephrine and methoxamine. 
Mean blood pressure increased 51, 49, 43 and 25% 
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respectively. GFR was decreased to 61, 57, 47 and 
13; and RPF to 50, 48, 38 and 16% of control values 
in the respective groups. Similar changes were noted 
in water and electrolyte excretion. In similar groups 
of dogs, injection of these drugs into the left renal 
artery produced identical changes in renal hemody- 
namics, but could be prevented by prior adrenergic 
blockade with Dibenzylene. Aramine, norepineph- 
rine and methoxamine were also given to groups of 
human subjects. Mean blood pressure increased 41, 
36 and 39% respectively. GFR changed to 110, 98 
and 61; and RPF to 90, 60 and 66% of control 
values respectively. 

These observations indicate that methoxamine 
has a more potent renal vasoconstrictor action than 
norepinephrine, and that Aramine is less active in 
this respect. This action is readily blocked by 
Dibenzylene. The data also indicate a marked vari- 
ability in renal vascular responsiveness to different 
adrenergic agents, and suggests the possibility that 
selective vasoconstriction observed in various states 
of stress may be in part mediated by humoral agents 
other than norepinephrine or epinephrine. In the 
selection of vasopressor agents for therapy of hypo- 
tension, selective vasoconstrictor effects must be 
considered rather than elevation in systemic blood 
pressure only. 


Chloropromazine-Induced Water Diuresis 


By A. E. Parrish and E. H. Levine. George Wash- 
ington University School of Medicine, and the 
V. A. Hospital, Washington, D. C. 


Previous studies indicate that Chlorpromazine 
has little or no effect on renal function. Alterations 
in the rate of urine flow during the first hour after 
injection of the drug, and its known hypotensive 
action in some patients, prompted further study. 

Renal functions were estimated by measuring 
inulin and sodium para-aminohippurate clearances. 
After 3 10-minute control periods of urine collection, 
25 mg. of Chlorpromazine were given slowly i.v. 
Consecutive 10-minute periods were then obtained 
for 1 hour. The effect of the drug on antidiuretic-like 
substance in the urine was tested in a separate group 
of patients. A 2-hour sample of urine was collected. 
Twenty-five mg. of Chlorpromazine were then in- 
jected slowly i.v., and a second 2-hour urine sample 
was obtained. Extracts of these samples were as- 
sayed, using hydrated rats. 

In 12 patients in whom renal functions were 
studied before and after the drug, there was a rapid 
decrease in glomerular filtration, effective renal 
plasma flow and sodium excretion. There was a con- 
comitant rise in urine output, potassium excretion 
and filtration fraction. In a second group of 10 con- 
trol and 10 experimental patients there was a de- 
crease in antidiuretic-like substance in urine follow- 
ing the drug. 

This suggests that the increased urine output 


observed is due to an inhibition of pituitary anti. 


diuretic hormone. 


The Effect of Various Types of Prolonged Renal 
Ischemia on Renal Function 


By George Morris, Charles Heider and Carroll 
Handley. Departments of Surgery and Pharma. 
cology, Baylor University College of Medicine 
Houston. 


With the advent of technics to replace portions 
of the thoracic and abdominal aorta, including the 


renal arteries, a definitive knowledge of renal js. | 


chemic alterations with various occlusive methods 
is necessary. Using standard methods in a series of 
dogs, renal function studies were performed to show 
the effects of these types of renal ischemia produced 
by arterial occlusive procedures of 2 hours duration, 
In the first group, aortic occlusion proximal to the 


renal arteries was carried out; in the second group, | 
unilateral renal artery occlusion was followed by | 
differential renal function studies using the uno. | 


cluded kidney as a control; the third group comprised 
dogs in which combined aortic and unilateral renal 
artery occlusion was performed. 

It was found that no renal functional impair. 
ment followed 2 hours of aortic occlusion above the 
renal arteries. Collateral flow around the occluding 
clamp produced a pressure in the distal aorta of 
12-30 mm. Hg, which was sufficient to prevent 
anoxic injury to the kidneys. Unilateral renal artery 
occlusion for 2 hours reduced glomerular filtration 
rate to 68% of control and renal blood flow to 60% 
in the occluded kidney, while the unoccluded kidney 
showed no change. When renal artery occlusion was 
combined with aortic occlusion, a severe depression 
in both GFR (to 13% of control) and RBF (to 12% 
of control) occurred. The unoccluded kidney, which 
was protected by the subfiltration arterial pressure 
distal to the aortic clamp, not only was not depressed 
but was still able to show a compensatory increase 
in function. 


The Effects of Reduced Temperature Gradients 02 
Renal Function and Water and Electrolyte 
Excretion 


By George Morris, Charles Heider and John Moyer. 
Departments of Surgery and Pharmacology, 
Baylor University College of Medicine, Houston. 


Total body cooling to levels of 80°F. has be 
come a standard technic in the armamentarium o 
the cardiovascular surgeon. This study was carried 
out on 60 dogs to determine renal function as wel 
as water and electrolyte excretion during total body 
hypothermia. Observations were made before cod 
ing at 90, 85 and 80°F. Glomerular filtration rate and 
renal blood flow decreased with the temperature, and 
at 80°F. were 31 and 28% of control. The meal 
blood pressure decreased with the temperature 
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(75% at 80°F.). However, when normotension was 
induced with norepinephrine during the cooled 
state, renal function remained depressed. Urine 
yolume increased during the cooled state. Sodium 
excretion tended to parallel urine volume, and potas- 
sium excretion was progressively reduced to 63% 
at 80°. 

The study shows that hypothermia reduces 
both glomerular and tubular function commensurate 
with the depression in body temperature. Water ex- 
cretion is increased, reflecting diminished tubular 
reabsorption. Sodium excretion tends to follow 
urine volume, and potassium excretion is reduced. 
These alterations are independent of blood pressure 
alterations. 


The Nature of the Renal Compensation for 
Chronic Carbonic Anhydrase Inhibition 


By Floyd C. Rector and Donald W. Seldin. Depart- 
ment of Internal Medicine, University of Texas 
Southwestern Medical School, Dallas. 


Acute inhibition of renal carbonic anhydrase 
with Diamox produces an alkaline urine containing 
little ammonia and increased amounts of NaHCOs. 
However, if Diamox is given chronically, urine pH 
falls, ammonia excretion returns to or exceeds con- 
trol values, and NaHCO, diuresis stops. 

To ascertain whether increased production of 
carbonic anhydrase or more rapid destruction of 
Diamox was responsible for the return of acid excre- 
tion to normal values, the effects of Diamox on 
serum electrolytes, urinary excretion of acid, and 
renal carbonic anhydrase and glutaminase activities 
were compared in rats never given Diamox previ- 
ously (group I) and in rats given 30 mg. every 6 
hours for 14 days (group II). 

A single injection of 30 mg. of Diamox in rats 
from group I completely inhibited carbonic anhy- 
drase activity for 6 hours, whereas a similar injection 
in rats from group II produced complete inhibition 
for 10 hours. This suggests not more rapid inactiva- 
tion of the drug, but a cumulative effect. When 
Diamox was withheld from rats of group II for 24 
hours at the end of the 14-day injection period, to 
allow complete excretion of the drug, carbonic anhy- 
drase activity was normal, showing no evidence of 
enzyme hypertrophy. Glutaminase activity in group 
II rose from 788 + 39 U to 2246 + 487 U, with a 
resultant rise in urinary ammonia from 2.0 to 2.7 
mEq. daily. Serum bicarbonate was depressed to 
18 mEq./L. 

It is concluded that the return of the urinary 
excretion of acid to normal values despite chronic 
Diamox administration is a result neither of com- 
pensatory hypertrophy of carbonic anhydrase nor 
more rapid inactivation of Diamox. Probably the 
decreased concentration of serum bicarbonate and 
the increased ammonia excretion (a consequence, in 


part, of glutaminase activation) were responsible for 
the return of urinary acid excretion to normal. 


The Effect of Substrate upon the Adaptation 
of Renal Glutaminase to NH,Cl Acidosis 


By Richard M. Portwood and Leonard L. Madison. 
Department of Internal Medicine, University of 
Texas Southwestern Medical School, Dallas. 


Increased ammonia excretion associated with 
systemic acidosis has been linked in part with adap- 
tation of renal ammonia-producing enzymes, par- 
ticularly glutaminase. Experiments were constructed 
to determine the effect of substrate on enzyme adap- 
tation. Five groups of adult rats were studied. 
Group A received standard diet alone; the others 
received standard diet plus daily supplements: 
group B, 10 mM glutamine; group C, 5mM NH.Cl; 
group D, 5 mM NH,Cl plus 15 mM glutamine; 
group E, 5 mM NH.Cl plus 25 mM glutamine. 
Urinary NHs3, pH and titratable acid were deter- 
mined daily. After 10-14 days, the rats were killed 
and glutaminase activity determined on kidney 
homogenates. 

Results: NH; excretion (mM/24 hr.)—group A, 
2.35 + .23; group B, 2.32 + .28; group C, 6.62 + 
.46; group D, 6.52 + .63; group E, 6.69 + .29; 
Glutaminase activity (mM NH;/100 mg. dry kid- 
ney /hr.)—group A, 760 + 78; group B, 736 + 64; 
group C, 1517 + 146; group D, 1205 + 166; group 
E, 1276 + 80. The p values for the enzyme were: 
A-B, >0.5; A-CDE, <.01; C-D, <.01; C-E, <.01; 
D-E, >0.3. 

In the nonacidotic group, administration of 
glutamine did not affect ammonia excretion or 
enzyme adaptation. By contrast, in the acidotic 
groups, where a stimulus for adaptation was present, 
there was significantly less glutaminase activity in 
the groups receiving glutamine supplementation. 
Nevertheless, ammonia production, as reflected by 
ammonia excretion, was the same. 

The data indicate that glutamine adminis- 
tration significantly represses the glutaminase ad- 
aptation which accompanies ammonium chloride 
acidosis. Since in vivo ammonia excretion remains 
unchanged despite lower glutaminase activity, it is 
suggested that ammonia production per unit of 


enzyme is augmented by glutamine supplementa- 
tion 


The Effects of Phosphate on the Renal Lesion 
of Potassium Depletion 


By R. W. Winters, M. Holliday, J. Oliver and L. G. 
Welt. Departments of Medicine and Pediatrics, 
University of North Carolina, Department of 
Pediatrics, University of Indiana, and the Renal 
Research Unit, Overlook Hospital, Summit, 
New Jersey. 


Four groups of adult male Sprague-Dawley 
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rats were fed a diet free of electrolytes except for 
usual amounts of calcium; the diet was supplemented 
with different amounts of sodium, potassium, chlo- 
ride, phosphate and bicarbonate. Group A received 
usual amounts of these ions and served as controls; 
group B was supplemented only with neutral sodium 
phosphate; and group C with sodium bicarbonate. 
Group D received the same large amount of phos- 
phate as did group B, but they were protected from 
potassium depletion with supplemental KCl. 

The animals were killed at 4 weeks; the chemical 
composition of serum and muscle was determined; 
and the kidneys were examined for pathologic le- 
sions. The composition of serum and muscle was 
normal in groups A and D. Metabolic alkalosis and 
muscle potassium depletion were present in equal 
intensity in groups B and C. 

The kidneys of group A were normal. There 
was marked alteration of the renal architecture in 
group B characterized by evidences of cell necrosis 
and regeneration, scar formation and cystic dilata- 
tions of tubules. The lesion was most intense at the 
corticomedullary junction. The kidneys of group C 
had similar lesions but they were remarkably less 
intense. Group D had only traces of a similar lesion. 
Microdissections of the nephrons of these kidneys 
are in progress. 

These studies imply that phosphate loads pro- 
mote a striking intensification of the renal tubular 
lesions associated with potassium depletion. 


NERVOUS 


Effects of Mephentermine on the Cerebral 
Circulation and Metabolism 


By R. W. Ferguson, D. W. Richardson and J. L. 
Patterson, Jr. Department of Medicine, Medical 
College of Virginia, Richmond. 


The common use of pressor amines for the 
treatment of hypotensive states suggests the need 
for studying their effects on the organ most vulner- 
able to reduction in blood flow—the central nervous 
system. 

The recently introduced synthetic pressor 
amine, mephentermine (Wyamine), produces few 
unfavorable effects, either subjective or objective. 
It differs from other pressor amines in that it has 
no asymmetric carbon atom. The effects of this 
substance on the cerebral circulation and metab- 
olism were studied by the nitrous oxide method in 
9 normal subjects. 

The mean values for cerebral functions prior to 
the administration of mephentermine were: cerebral 
blood flow (CBF) 58 cc./100 Gm. brain/min.; cere- 
bral oxygen consumption (CMRo,) 3.4 cc./100 
Gm./min.; cerebral vascular resistance 1.68 mm. 
Hg/ce. blood flow/100 Gm./min. Mephentermine 
was administered by intravenous drip with supple- 
meniary injections into the tubing. The average 


Nephrotoxic Lesion of Ethylene Glycol 


By Leonard B. Berman, George E. Schreiner and 
Jean Feys. Department of Medicine, Georgetown 
University Hospital, Washington, D. C. 


A unique advantage of needle biopsy of the 
kidney lies in its ability to demonstrate early histo- 
logic changes in unusual renal disease. The present 
report is the first known antemortem demonstra- 
tion of the ethylene glycol kidney in a surviving pa- 
tient. The findings consisted of acute tubular 
necrosis of the nephrotoxic type together with the 
deposition of calcium oxalate crystals in tubular 
lumina. 

Clinical and laboratory studies in 2 17-year-old 
males who had ingested 80 ml. of ethylene glycol 
(Zerex) correlated well with the results of renal] 
biopsy. The predominate clinical picture was that 
of acute renal insufficiency preceded by the initial 
central nervous system manifestations and later 
development of hyperpnea and cardiomegaly. 

A detailed study of these cases provides an op- 
portunity to review the unusual features of ethylene 
glycol and oxalic acid poisoning. Ethylene glycol 
has assumed rapidly increasing toxicologie impor- 
tance because of widening industrial and commercial 
uses (e.g., in antifreeze solution). United States pro- 
duction reached 341,000 tons in 1951. 

The pathogenesis of the renal lesion is believed 
to be independent of crystal formation. 


SYSTEM 


total dosage was 31 mg. over a period of 26 minutes. 
The arterial pressure was stabilized at a level 10 
mm. Hg higher than control before the second cere- 
bral determinations were made. 

Mephentermine produced a 7% increase in 
CBF, which was not statistically significant, and no 
change in CVR. The CMRo, showed a 21% and 
statistically significant (p = .02) increase. The 
cerebral arteriovenous oxygen difference increased 
13%. The principal untoward symptom was a sensa- 
tion of lightheadedness, usually mild. 

It is concluded that mephentermine has no 
cerebral vasoconstrictor action, but is a cerebral 
metabolic stimulant. It is possible that a potential 
vasoconstrictor action was offset by the vasodilator 
effect of increased metabolism. Mephentermine has 
a theoretic advantage over norepinephrine, which 
does produce some degree of cerebral vasoconstric- 
tion. 


Reserpine in the Management of Disorders 
of the Basal Ganglia 


By John P. Colmore. Department of Medicine, 
Oklahoma University School of Medicine 


The efficacy of reserpine in the management of 
Huntington’s chorea has been sporadically and 
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doubtfully documented. We had previously demon- 
strated that procaine amide, when studied by the 
double-blind technic, was no more efficacious in 
Huntington’s chorea than placebo. When a fairly 
large group of patients with this disorder became 
available, it was decided to conduct a double-blind 
study using reserpine (Serpasil). The group studied 
included 17 patients with Huntington’s chorea, 3 
with arteriosclerotic Parkinsonism, 1 with Wilson’s 
disease and 1 with an unclassified basal ganglion and 
cerebral cortical disturbance. 

The following observations were made: (1) 
Thirteen of the 22 were observed through the full 
double-blind study. The results showed conclusively 
that the reserpine controlled the spontaneous move- 
ments and tremor in all instances. (2) The dosage 
necessary for control varied within broad limits 
from patient to patient and, in most instances, 
closely approximated the toxic range. (3) The most 
prominent toxic reaction was mental depression. 
Three out of 5 patients with Huntington’s chorea 
attempted suicide, and 7 of the 8 in which treat- 
ment was attempted on an out-patient basis de- 
veloped toxic side effects. Once the optimum for 
each patient was found, it could be continued within 
the period of the study (up to 9 months) without 
complications. (4) In Parkinsonism the earliest signs 
of reserpine toxicity were an increase in muscle 
rigidity and severe mental depression. The thera- 
peutic and toxic ranges approximated each other so 
closely that we consider reserpine contraindicated in 
this disorder. (5) The patient with Wilson’s disease 
and the patient with an unclassified syndrome re- 
sponded well to reserpine, with a marked reduction 
in choreiform movements and the slow rhythmic 
tremor. 

Our experiences were documented by motion 
picture films taken throughout the study. 


Inhibition and Facilitation of the Conditioned 
Galvanic Skin Reflex by Centrally Acting Drugs 
(Chlorpromazine, Amobarbital and Methyl- 
Phenidylacetate) 


By Robert A. Schneider and J. Paul Costiloe. Depart- 
ments of Medicine and Psychiatry, School of 


Medicine, University of Oklahoma, Oklahoma 
City. 


In view of the recently heightened interest in 
new agents which affect the higher neural centers, a 
study was carried out on the effects of some of these 
agents on human conditioning. We studied the 
efiects of 2 commonly used CNS depressants 
(Chlorpromazine and Amobarbital) and a CNS 
stimulant (methylphenidylacetate, ritalin) upon the 
conditioning of an autonomic reflex and its sponta- 
neous recovery. 

Forty-one subjects were divided into a control 
and 3 drug-treated groups. Using electric shock as 
the unconditioned stimulus, the galvanic skin re- 
sponse was conditioned to a light flash and then ex- 


tinguished in all subjects the first day without prior 
drug administration. Twenty-four hours later the 
conditioning was repeated, 2 hours after the sub- 
jects in the drug groups had received 1 of the 3 
agents. On the second day the light was first pre- 
sented alone, to measure the subject’s spontaneous 
recovery of the conditioned reflex which had been 
established and then extinguished on the first day. 

The effects of the drug were determined by 
comparing mean difference scores (number of trials 
required to extinguish the conditioned response on 
the first day minus the number required on the 
second day) in the drug groups with the control 
group means. 

It was found that: (1) Ritalin significantly 
facilitated the reestablishment of the conditioned 
response (p < .02); (2) Chlorpromazine significantly 
inhibited the re-establishment of the conditioned 
response (p < .01); (3) the Amobarbital group was 
not significantly different from the control group; 
(4) none of the drugs significantly influenced sponta- 
neous recovery (the extinction of a previously ac- 
quired response); (5) none of the drugs affected the 
response to electric shock. 

Although the reasons for the differences ob- 
served among drugs have not as yet been estab- 
lished, the procedure used in this study would appear 
to offer an objective method for studying the be- 
havioral effects of centrally-acting drugs. 


Pain Spot Densities in Human Skin: 
An Experimental Study 


By G. T. Tindall and E. C. Kunkle. Department of 
Medicine (Neurology), Duke University Medical 
School and Hospital, Durham, North Carolina. 


The existence in human skin of spots of varied 
sensitivity to pain has long been known, but the 
geographic pattern has not been systematically ex- 
plored. The present study sought answers by de- 
tailed analyses of small zones. An unexpectedly wide 
range of variation from person to person was the 
most striking finding. 

The tools were a calibrated needle algesimeter 
and a small lucite grid perforated with 50 closely 
spaced holes. The pain threshold was measured at 
each spot tested; particular note was made of areas 
which were literally analgesic to deep and sustained 
penetration. 

More than 100 tests upon 12 healthy adults 
indicated that: (1) in a convenient representative 
area (the dorsum of the hand) there exists among 
the tested spots in any subject a wide range of pain 
sensitivity; (2) the pattern of varied sensitivities 
appears largely random; (3) the distance between a 
highly sensitive and a nearly or totally insensitive 
spot is sometimes exceedingly small, and (4) a prick 
occasionally elicits a sensation entirely or largely of 
“heat” or “cold.” 

Of special interest was the demonstration of an 
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unusually wide range of interindividual variation in 
pain spot densities, denoted most readily by the 
percentage of analgesic spots, which ranged from 2 
to 50. 

Ultraviolet burn of the test area induced dis- 
tinct depression of the pain thresholds and in the 
number of analgesic spots, a result consistent with 
the morphologic and biochemical changes of local 
inflammation. A similar lowering of pain thresholds 


was noted during the 12th-20th minute of brachial] 
pressure by an occlusive cuff (during the period of 
increased excitability of ischemic nerve), but anal- 
gesic spots persistel with little change in number. 

It is inferred that the analgesic spot represents 
a “hole’’ in a fiber mosaic, not merely a spot with an 
unusually high threshold. The potential value of the 
technic in the diagnosis and study of early sensory 
nerve or tract lesions is yet to be adequately tested. 


RESPIRATORY SYSTEM 


An Evaluation of the Single Breath Technic for 
Measuring Anatomic Respiratory Dead Space 
with the Nitrogen Meter 


By Russell H. Wilson, Bruce E. Jay, Paul L. 
Richburg and Robert Evans. Department of 
Medicine, The University of Texas Southwestern 
Medical School, Dallas; V. A. Hospital, 
McKinney, Texas; the Department of Physiology, 
University of Minnesota, Minneapolis. 


It is now realized that many of the procedures 
being used for evaluating pulmonary physiologic 
function do not correlate closely with the patient’s 
clinical disease. 

In our laboratories, as one phase of our clinical 
investigative activity, we are evaluating pulmonary 
physiologic testing procedures and trying to cor- 
relate our data with the clinical pathologic physi- 
ology of patients with pulmonary disease. 

The first study was to evaluate the methods of 
quantitating anatomic and physiologic respiratory 
dead space. The purpose of this paper is to present a 
new simple and accurate method of analyzing the 
nitrogen meter curves for calculating anatomic pul- 
monary dead space. The problem was to analyze the 
nitrogen curve, to find the proper point to project on 
the volume-flow curve of the pneumotachograph to 
quantitate the volume of respiratory anatomic dead 
space. This inflection point of the nitrogen meter 
curve is located precisely by taking the first and 
second derivative of nitrogen concentration with 
respect to time. At this point the slope of the first 
derivative curve is zero, or the second derivative is 
zero, because the rate of change of nitrogen concen- 
tration passes from increasing to decreasing values 
as the anatomic dead space is rendered free of oxy- 
gen by gases flowing from the pulmonary alveoli. 
The inflection point, less instrument lag time, is 
projected on to the volume-flow curve of a pneumo- 
tachograph. The method was checked with the Bohr 
formula, and was found to yield identical values for 
respiratory anatomic dead space. A model was con- 
structed with variable dead spaces to check the new 
method. 

The method of analysis simplifies the problem, 
so that respiratory dead space can be readily calcu- 


lated in patients with severe emphysema regardless 
of the respiratory pattern. Anatomic dead space has 
been measured with this method in 63 normal 
persons with an age range from 12 to 63 years, dur- 
ing exercise, rest, sitting and supine positions and 
hyperventilation. The anatomic and physiologic 
dead spaces were measured simultaneously in 25 
patients with pulmonary emphysema at rest and 
during exercise. The physiologic dead space was 
found to be remarkably increased at rest and during 
increased activity, whereas the anatomic dead space 
remained within the normal range, or was decreased. 


Objective Evidence Relative to the Role of the 
Vagus Nerve in Pulmonary Emphysema of the 
Hypertrophic Type 


By Osler A. Abbott and Arthur T. Haebich. 
Atlanta, Georgia 


Previous studies have convinced us that hyper- 
irritability of the bronchial tree and associated 
bronchospasm is a significant agent both in the de- 
velopment and progression of hypertrophic pul- 
monary emphysema. Bronchial sensory activity and 
contractility are known functions of the vagus nerve. 
A group of patients have been studied before, during 
and after complete pulmonary vagotomy. Preopera- 
tive cardiac catheterization reveals a pattern of 
normal to moderately elevated pulmonary artery 
pressure on exercise. Pharmacologic block of the 
vagus nerve in such patients lowers the resting pul- 
monary artery pressure to normal if elevated, and 
prevents the rise in pulmonary artery pressure 
secondary to exercise. Direct pressure tracings at 
thoracotomy with controlled levels of endobronchial 
ventilatory pressure reveal elevated pulmonary 
artery pressures which will be returned to normal by 
direct Novocain block of the vagus nerve. 

The elevation of pressure in response to ab- 
normally high ventilatory pressure is partially 
blocked by interruption of vagus nerve function, 
particularly in regard to the diastolic pressure rise. 
Similar studies are presented relative to the pul- 
monary veins. A limited number of patients have 
been studied following surgery, by cardiac catheteri- 
zation, showing permanent beneficial effects from 
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interruption of the vagus nerve to the lung, and no 
beneficial change resulting from sympathectomy. 

Studies on pulmonary blood flow in response to 
vagotomy are in process. Bronchospirometric studies 
show an increased ventilatory capacity as well as 
improved oxygen uptake in response to pharmaco- 
logic or surgical nerve block. 

Finally, studies are presented which show an 
improvement in the function of the exposed lung at 
the time of thoracotomy in response to interruption 
of vagus nerve function. Blood samples obtained 
from the pulmonary vessels before and after vagus 
nerve interruption give evidence of improved oxygen 
uptake, blood pH and PCOs:. 

The above objective data plus clinical experi- 
ence with use of the operation over a 10-year period 
indicate that disturbance of vagus nerve function 
plays a significant role in the etiology and progress 
of pulmonary emphysema. 


The Effect of Exercise on Intrapulmonary Gas 
Mixing in Normal Subjects and in Patients with 
Pulmonary Emphysema 


By Walter Lusk, John Hickam, Stuart Bondurant 
and Regina Frayser. Department of Medicine, 
Duke University School of Medicine, Durham, 
North Carolina. 


It is characteristic of pulmonary emphysema 
that the inspired air is unevenly distributed through 
the lungs. Large portions of the lung volume may 
be ventilated much more slowly than the average 
ventilation rate for the whole lung. 

It has recently been shown that pulmonary 
compliance is decreased during voluntary hyperven- 
tilation in emphysematous subjects, suggesting that 
intrapulmonary gas mixing becomes even more un- 
equal as the ventilation rate is increased. The present 
study was undertaken to examine the effect on 
intrapulmonary gas mixing of increasing the ventila- 
tion rate by exercise in emphysematous subjects. 

Observations have been made on 6 normal sub- 
jects and 5 patients with emphysema. The apparent 
volume and ventilation rate of the most slowly ven- 
tilated lung region were measured by the helium 
washout method previously developed in this labora- 
tory, while the subjects were standing quietly and 
while they were walking slowly on a treadmill at a 
rate which approximately doubled the resting oxygen 
consumption. Functional residual capacity and total 
ventilation rate were also measured. The ventilation 
tate of the emphysematous patients during exercise 
was roughly half their maximum breathing capacity. 
The arterial oxygen saturation was followed by an 
ear oximeter. Pulmonary compliance was measured 
at rest and during hyperventilation simulating that 
produced by exercise. 

In emphysematous, but not normal, subjects 
compliance fell moderately during overbreathing. 
In the emphysematous subjects the slow spaces re- 


mained about the same size during exercise as at 
rest. Their ventilation rate remained quite slow, but 
increased in keeping with that of the lung as a whole. 
In normal subjects the slow spaces were ventilated 
much more rapidly, but unevenness continued to be 
present during exercise. 

Unequal gas mixing persisted in normal and 
emphysematous subjects during exercise, but did 


not become worse, as measured by the present 
method. 


Venous-Arterial Admixture in Polycythemia, 
Cirrhosis and Pulmonary Emphysema 


By James P. Lillehei, Robert L. Johnson, Jr., Nancy 
Wu, E. Richard Halden and Carleton B. Chapman. 
Department of Internal Medicine (Cardiopul- 
monary Laboratory), University of Texas, 
Southwestern Medical School, Dallas. 


Alveolar-arterial O, gradient was determined in 
subjects breathing pure O2 at rest. Arterial CO: 
tensions were determined by the syringe method of 
Riley et al., and O, tension was measured polaro- 
graphically in plasma. Corresponding mean alveolar 
O, tensions were calculated by the alveolar equation. 

Mean alveolar-arterial O, gradient of 10 normal 
subjects after 30 minutes on pure O, was 48.5 mm. 
Hg, with a maximum of 88 mm. Hg. Of 4 cirrhotic 
patients, 3 had normal gradients. The fourth (with 
cyanosis and clubbing) had a gradient of 143 mm. 
Hg. Six polycythemic patients (elevated red cell 
mass by the Cr*! method) were likewise studied. 
One with polycythemia secondary to pulmonary 
emphysema and 3 with polycythemia without de- 
tectable cause had gradients during pure O- breath- 
ing of 227, 367, 129 and 103, respectively. Following 
treatment with phlebotomies and P*®, gradients 
were substantially reduced, as blood counts de- 
creased toward normal. In 3 patients with severe 
pulmonary emphysema without polycythemia, 
gradients after 10 minutes of pure O2 breathing were 
normal. 

In conclusion: venous-arterial admixture, un- 
relieved by pure oxygen breathing but decreased by 
reduction in red cell mass, was found in patients 
with polycythemia of several types. 


Cardiopulmonary Changes Associated with Extreme 
Obesity and Polycythemia 


By Robert L. Johnson, Jr., James P. Lillehei and 
William F. Miller. Department of Internal 
Medicine (Cardiopulmonary Laboratory), Uni- 
versity of Texas, Southwestern Medical School, 
Dallas. 


A syndrome characterized by extreme obesity, 
polycythemia and alveolar hypoventilation has re- 
cently been recognized. Other characteristics of the 
reported cases have been pulmonary hypertension, 
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right ventricular hypertrophy and absence of sig- 
nificant pulmonary disease. 

Two patients fulfilling the above criteria have 
been extensively studied in this laboratory. One was 
a 29-year-old Negro woman weighing 450 pounds; 
the other was a 39-year-old white male truck driver 
weighing 350 pounds. Both patients demonstrated 
restrictive ventilatory defects that appeared to be 
entirely related to obesity. Arterial oxygen unsatura- 
tion and CO, retention were present in both. 

Profound alterations in ventilatory mechanics 
and pulmonary blood flow attributable to changes 
in body positions were demonstrated in both pa- 
tients. Intrathoracic pressure rose precipitously 
when the patients assumed the supine position. 
There was a corresponding decrease in total lung 
volume and functional residual capacity (FRC). 
Effective diffusing surface of the lung decreased. 
Work of breathing was greatly augmented, not only 


by added weight of the thoracic cage and abdominal 
viscera, but also by increased viscous resistance at 
the lower FRC. The viscous work of breathing in- 
creased 149%. Pulmonary compliance remained 
unchanged. 

Polarographic studies performed while the pa- 
tients breathed pure oxygen demonstrated the ap- 
pearance of a true right-to-left shunt in the supine 
position, involving 10-15% of the venous return, 
This shunt helped explain a drop in arterial oxygen 
saturation, in the second patient, of from 92 to 80%, 
sitting and supine, respectively. 

It is suggested that this syndrome may be a 
frequent accompaniment of extre.ne obesity, and 
may conceivably be reversed by weight reduction. 
The fact that the supine position imposes severe 
ventilatory and circulatory difficulty in such pa- 
tients is of practical therapeutic importance. 
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The Quantitative Determination of Individual 
NV Iron Kinetics and Hemoglobin Formation in 
Human Subjects 


By Myron Pollycove and Robert Mortimer. Donner 
Laboratory and Donner Pavilion, University of 
California, Berkeley, and Radioisotope Unit and 
Medical Service, Boston V. A. Hospital, Boston. 


For several years numerous attempts were made 
to understand the kinetics of iron turnover in 
hemoglobin synthesis, quantitatively as well as 
qualitatively. Fe® studies in human subjects yielded 
only data indicating relative concentration changes, 
not the exact amount of iron utilized for hemo- 
globin synthesis. Previous models were unsatis- 
factory because they predicted erroneous rates of 
hemoglobin formation or incongruous distributions 
of iron. 

In the present study, iron was regarded as 
ee flowing continuously among 5 compartments: 

spleen-liver — plasma = labile marrow pool — 

marrow erythroid series — circulating erythrocytes. 

The corresponding simultaneous differential equa- 
Al tions were rigorously solved for the intercompart- 
mental rate constants. An electronic analog com- 
puter was used to test applicability of the mathe- 
te matic analysis by varying the transfer coefficients 
among the different compartments until the flow 
of electrons in the analog yielded concentration 
changes in the compartments closely corresponding 
to those observed in vivo. Contrary to previous 
belief, a substantial feedback from marrow to 
4 plasma was disclosed which is much greater and 

\ more important than plasma liver-spleen ex- 
change. 

Ten normal subjects and 3 patients with 
hemolytic anemia were studied. Radioactivity in the 
plasma, erythrocytes, and over the sacral marrow, 
liver and spleen were measured for 1-2 weeks 
following intravenous injection of Fe®. Utilizing the 
mathematic model, hemoglobin formation rates 
were calculated directly from radioiron turnover 
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data. For normals, these were 4.8-8.9 Gm. Hb/day, 
with 16.5-25.8 mg. iron utilized/day, and predicted 
erythrocyte life-spans of 110-133 days. Only 0.5- 
1.3 mg. Fe/day was exchanged directly with liver 
and spleen. In patients with hemolytic anemia the 
corresponding values were 9.1-21.8 Gm. Hb/day, 
30.8-73.8 mg. Fe/day with, predicted life-spans of 
11.7-47.8 days, and daily plasma = liver-spleen 
exchange of 0.6-2.2 mg. Fe. 

Application of the present model of iron kinetics 
to radioiron turnover data makes it possible to 
quantitate hemoglobin synthesis. 


Iron Absorption in Man 


By G. Pirizio-Biroli and C. A. Finch. Department of 
Medicine, University of Washington Medical 
School, Seattle. 


The percentage of iron absorption was measured 
in 16 normals and 60 patients with a variety of dis- 
orders. The technic employed entailed the oral 
administration of a tracer dose of Fe®> Cl together 
with a standard meal, and at the same time the 
intravenous administration of a small dose of Fe®. 
The amount of Fe®* absorbed was determined from 
the ratio of the 2 isotopes in the blood 2 weeks later. 

The 16 normal patients showed absorptions 
from 1 to 12% with an average of 5%. Patients with 
various hematologic and other disorders can be 
divided into 3 main groups, according to their range 
of absorption: (1) Decreased Absorption: Including 
patients with sprue, carcinomas of various organs 
and aplastic anemia with variable iron stores. (2) 
Normal Absorption: Including patients with 
hemolytic anemia, acute blood loss anemia, per- 
nicious anemia in remission, patients who had un- 
dergone partial or total gastrectomy. Subjects with 
iron deficiency anemia concomitant with some other 
complicating condition such as carcinoma, myx- 
edema or previous gastrectomy. (3) Increased Ab- 
sorption. Simple iron deficiency anemia without 
complications, 2 of 4 cases of hemochromatosis be- 








fore treatment and 3 cases of hemochromatosis 
during phlebotomy therapy. 

It is concluded that anemia per se does not 
influence the absorption of iron. In only uncompli- 
cated iron deficiency and in hemochromatosis was 
iron absorption significantly increased. 


In Vitro Studies on Incorporation of Radioactive 
Rubidium and Potassium by the Red Blood Cell 


By George C. Henegar. Department of Surgery and 
the Institute for Metabolic Research of the 
Highland Alameda County Hospital, Oakland, 
California. 


A number of reports have been made regarding 
the incorporation of various isotopes into the 
human erythrocyte in in vitro studies. Radioactive 
potassium and rubidium have been studied in this 
fashion over short periods of time. In each instance 
the curve indicated that a plateau had not been 
reached. 

In the present study, red cells were exposed to 
the isotope for longer periods of time. The rate of 
incorporation by the human red blood cells is 
almost identical for both radioactive potassium and 
rubidium. A plateau is not reached until the cells 
have been exposed for 8-14 hours. At that time 
approximately 98% of the isotope has left the 
plasma and entered the cell. At 18 and 24 hours 
there is re-entry of the isotope into the plasma. 


Regeneration of Erythrocyte Cholinesterase in 
Patients with Hematologic Disorders 


By Arthur J. Samuels, Lyle Reinhardt, Bohdan 
Jelinek and Dori Furrer. Division of Research, 
City of Hope Medical Center, Durarte, Cali- 
fornia. 


Cholinesterase (ChE) is present in human 
erythrocytes in relatively large concentration and in 
relatively constant amounts. Employing the poten- 
tiometric method of Michel, erythrocyte ChE 
activity was measured in 52 patients with various 
hematologic disorders and in 21 patients with 
pulmonary infection. The values observed were not 
significantly different from the values obtained 
in a group of 33 normal volunteers. In a group of 16 
patients with chronic granulocytic leukemia the 
average values were significantly below normal. 
Anemia per se, regardless of etiology or severity, was 
rarely associated with erythrocyte ChE activity 
significantly different from normal. 

After erythrocyte ChE activity had been 
profoundly reduced by the administration of 
diisopropylfluorophosphate (DFP) the rate of re- 
generation of erythrocyte ChE was measured in 17 
patients with various hematologic disorders. Similar 
studies were conducted in 6 nonanemic patients with 
chronic pulmonary infection and in a group of 
normal volunteers. The rate of regeneration of 
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erythrocyte ChE activity varied greatly in the 
patients studied, rapid regenerative rates being ob- 
served particularly in patients with marked erythro- 
poietic activity. In 1 patient with myelofibrosis, 
regeneration of erythrocyte ChE activity could not 
be demonstrated over a period of 26 days. 


Further Observations Concerning the Behavior of 
Erythrocytes Labelled with Cr! 


By Timothy R. Talbot, Jr. Department of Medicine 
and Harrison Department of Surgical Research, 
University of Pennsylvania, Philadelphia. 


Red cells which are autotransfused after label- 
ling with Cr®™ disappear from the circulation at a 
constant rate which can be expressed as a straight 
line on semi-logarithmic plots. Data supporting this 
statement were obtained from experiments de- 
signed to determine the effects of specific activity on 
the disappearance from the circulation of Cr! 
labelled erythrocytes. Seven healthy men acted as 
subjects. Four were autotransfused with cells 
labelled by Cr*! with specific activity of 24 mc./mg. 
and 3 with Cr containing about 0.5 me./mg. 
The counts per minute per gram Hb were followed 
in each subject at frequent intervals for about 100 
to 110 days. 

The data from all subjects were similar. In no 
case did any significant departure from linearity 
occur on the semi-log plot, although there was a 
suggestion of “convexity” in the curves for most 
subjects. The rate of loss of Cr®! by “elution” there- 
fore appears to be constant in an exponential fashion, 
and may possibly be somewhat slower than this, 
and within the limits stated, the concentration of 
chromium metal does not affect the rate of loss from 
the circulation of the labelled cells. 

We have not observed, except rarely, a sig- 
nificant acceleration of disappearance of Cr®- 
labelled cells during the first 48 hours after trans- 
fusion. 

We have completed other studies which indicate 
that in the study of hemolytic states by means of 
Cr® labelled cells it is not sufficient to determine 
only the “half-time” of loss from the circulation, 
since the rate of disappearance in these patients is 
not always constant. Phases of rapid destruction, 
even of patients’ cells in a “normal” recipient, may 
occur at unpredictable times. 


Separation of the Formed Elements of Blood by the 
Cohn Fractionator 


By K. H. Kelly, D. Leff, F. L. Cordes and H. R. 
Bierman. Division of Research, City of Hope 
Medical Center, Durarte, California. 


The limited availability of adequate fractions 
of whole blood for study has hindered clinical 
investigations in this field. The Cohn blood frac- 
tionator has permitted the separation of leukocytes, 
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erythrocytes and platelets from plasma in large 
quantities. By differential centrifugation at 1000 to 
6000 rpm it is possible to collect viable leukocytes, 
erythrocytes and platelets in varying concentra- 
tions—sterile and ready for transfusion within a few 
minutes. The formed elements of blood from normal 
individuals and from patients with polycythemia, 
anemias and the various leukemias have been 
studied. With variations in acceleration and de- 
celeration, together with centrifugation under 
lessened centrifugal force, platelet suspensions and 
white cell suspensions in plasma can be obtained 
containing relatively few red cells. The blood frac- 
tions can be separated within a few minutes after 
donation, thus rendering the cellular components 
available for biochemical and physiologic studies. 
The transfusion of freshly separated blood fractions 
in dogs and man can be accomplished without un- 
toward reaction, provided careful procedures of 
handling and infusion are followed. 


Quantitative Determination of Blood Storage and 
Sequestration in Hypersplenism 


By R. Lowry Dobson and Ernest L. Dobson. Section 
on Research Medicine, Donner Laboratory, Uni- 
versity of California, Berkeley. 


Red blood cells may be sequestered in enormous 
numbers in the spleens of certain hypersplenic pa- 
tients. Evidence indicating a true sequestration of 
more than 14 of the total red cell mass in some cases 
has been quantitatively established from the study of ' 
circulatory dynamics employing simultaneously 
obtained blood mixing curves of tagged red blood 
cells and tagged plasma proteins. These studies have 
shown 2 distinct types of blood storage in the spleen. 

In the first type, a marked abnormal delay 
occurs in red cell mixing while the plasma mixes 
normally. Prolonged red cell mixing indicates the 
presence of a large pool of red cells separated in some 
manner from the plasma. This is true sequestration. ; 
It may be decreased with x-irradiation of the spleen 
or epinephrine injection, and disappears with surgical ! 
splenectomy, Patients with this syndrome may show 
marked physiologic anemia, while having near 
normal or supranormal total numbers of red cells. 

In the second type, there is a delayed mixing 
phase in both plasma and red cell compartments. 
Extremely protracted mixing periods like those 
described above for the truly sequestered red cells 
have not been observed in this group, but some en- 
largement of the blood storage pool is evident. X- 
irradiation of the spleen reduces the magnitude of 
this slowly mixing component, and splenectomy 
causes it to disappear. 

Measurements of splanchnic blood flow have 
also been made in these patients with the colloid 
disappearance rate method. In almost all cases 
of splenomegaly studies there is increased splanchnic 


flow which returns toward normal with splenic 
x-irradiation or splenectomy. 

Correlation of these blood mixing studies with 
other investigations, such as ferrokinetics using 
Fe® as tracer, and red cell life span using C™- 
glycine as the hemoglobin label, have been made. 


The Thermal Susceptibility of Leukocytes from 
Normal and Leukemic Subjects 


By Nicholas L. Petrakis and Estelle Lieberman. 
Cancer Research Institute, University of Cali- 
fornia School of Medicine, San Francisco. 


The susceptibility of leukocytes to elevated 
temperatures was determined on whole blood from 
more than 30 normal and leukemic patients. Cell 
death was employed as the criterion of heat sen- 
sitivity and was demonstrated by the eosin-tyrode 
stain of Schrek. With this method, impermeability 
of a cell to eosin is indicative of viability, whereas 
pink staining of a cell is indicative of loss of per- 
meability and cell death. The validity of this 
technic has been verified recently by metabolic 
criteria. In the present study, heparinized whole 
blood from normal and leukemic subjects was in- 
cubated for varying periods of time up to 1 hour ina 
water bath set at 56°C. The samples of heated blood 
were drawn into leukocyte counting pipets contain- 
ing Schrek stain, shaken for 1 minute, and the per- 
centages of stained and unstained cells counted in a 
hemacytometer. 

The results of the present study demonstrate an 
increased thermal susceptibility of leukocytes from 
patients with acute leukemia and chronic gran- 
ulocytic leukemia as compared with leukocytes from 
normal subjects and patients with chronic lympho- 
cytic leukemia and infectious mononucleosis. Follow- 
ing exposure to 56°C. heat for 15 minutes, the 
following average percentages of stained (dead) 
cells were obtained: (1) normals, 6%; (2) chronic 
lymphocytic leucemia, 7%; (3) infectious mono- 
nucleosis, 4%; (4) chronic granulocytic leukemia, 
18%; (5) acute leukemia, 46%. Preliminary studies 
made at 40°C. have given similar results. The 
present findings are believed to be a reflection of the 
increased metabolic activity of immature cells from 
acute and chronic granulocytic leukemia. 


Vascular Hemophilia 


By Martin Matter, Ton Newcomb and Ann Melly. 
Department of Medicine, University of Wash- 
ington Medical School, Seattle. 


The pedigrees of 5 families with hemorrhagic 
diathesis were studied. The findings were compati- 
ble with the diagnosis of pseudohemophilia or v. 
Willebrand’s syndrome. 

A detailed study of the hemostatic mechanism 
reveals vascular abnormalities as demonstrated by 
prolonged bleeding time, increased capillary fragility 
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and changes in capillary morphology. In addition, a 
defect in the first phase of coagulation was present. 
By means of the thromboplastin generation test this 
defect was localized in the BaSO, adsorbed plasma 
fractions. Using quantitative methods the per- 
centages of antihemophilic globulins in the patient 
studied ranged from 3 to 75%, as compared to 60 to 
190% in the control group. 

This disorder is designated as vascular hemo- 
philia, in view of the association of a vascular defect 
with a deficiency of antihemophilic globulin. The 
etiology of this dual defect, the role of its components 
in the hemorrhagic disorder, and its relation to true 
hemophilia were considered. 


A Rational Therapy of Systemic Lupus 
Erythematosus 


By N. B. Kurnick. Department of Medicine, Uni- 
versity of California, Los Angeles and the V. A. 
Hospital, Long Beach, California. 


Our studies on the mechanism of the LE cell 
phenomenon have led to the conclusion that the ab- 
normal factor in the y-globulin of the patient alters 
the cell membrane, admitting a serum proteolytic 
enzyme (in fraction III) into the cell, which de- 
stroys the protein inhibitor of desoxyribonuclease 
(DNase). As a consequence, the enzyme is liberated, 
attacks the chromosomal desoxyribonucleic acid, 
yielding the depolymerized nuclear mass which 
characterizes the phenomenon. 

The inhibitor of DNase, in vitro, can penetrate 
the cell wall. Its addition to the LE serum-normal 
leukocyte system inhibits the LE cell phenomenon. 
Its intramuscular injection reduces circulating 
serum DNase activity for 48-72 hours. 

We have treated a number of patients (12 with 
follow-up of 4 months or longer) with homologous 
fresh whole blood, intramuscularly. The lysis of the 
infused leukocytes provides: (1) leukocyte cell walls 
which may adsorb the abnormal circulating y7- 
globulin and (2) DNase inhibitor which replaces the 
intracellular inhibitor destroyed in the mechanism of 
the LE cell phenomenon. One patient was treated 
with leukocyte fractions containing DNase in- 
hibitor but no cell particulates, with cell particu- 
lates alone, and with a mixture. 

The results are encouraging. Skin lesions 
cleared and serum DNase activity fell within 1 week 
in all. LE cells disappeared, usually within 3-4 
weeks. Arthralgias, myalgias and fever subsided 


within a month. Renal damage showed improvement 
in several patients, but 1 uremic patient died jn 
uremic coma despite treatment. Steroids were 
successfully withdrawn in almost all cases, with 
temporary withdrawal symptoms in some. 


Uric Acid Metabolism in Acute Leukemia ang 
Polycythemia Vera 


By S. P. Masouredis, Carol Wenzel and Carol 
Hewitt. Donner Laboratory, Section Research 
Medicine and Donner Pavilion, University of 
California, Berkeley. : 


Increased excretion of uric acid in leukemia has 
been recognized in the past. In view of the relation- 
ship between uric acid and nucleic acid metabolism, 
the investigation of uric acid metabolism in leu- 
kemia provides a means of studying the metabolic 
abnormality in leukemia. 

Each of 3 patients (polycythemia vera, acute 
myelogenous leukemia and inactive rheumatic heart 
disease) received intravenously 100 uc. of glycine 
2-C™, iv. Urinary uric acid was isolated by the 
method of St. John and Johnson as modified by 
Fisher. The crystalline uric acid was combusted 
to CO2, precipitated as BaCO; and then reconverted 
to CO2. The C* content of the CO. was determined 
with a vibrating reed electrometer using an ioniza- 
tion chamber. The specific activity of total urinary 
carbon and of urinary urea were obtained in 1 of the 
patients. Uric acid was determined by the method of 
Kalchar, employing differential spectrophotometry 
and the enzyme uricase. 

Following administration of the labelled glycine 
the maximum specific activity of total urinary 
carbon was attained within 2 to 5 hours, that for 
urinary urea within 24 to 36 hours, and that for 
urinary uric acid between 14 to 15 days. In the 
patient with acute leukemia the maximum urinary 
uric acid specific activity occurred between 5 and 6 
days. The amount of C™ excreted as uric acid in the 

leukemic patient was 4 to 5 times greater than that 
found in the patient with polycythemia. 

These results indicate that there is a marked 
increase in the turnover of uric acid in acute leu- 
kemia, since the uric acid label was derived from an 
amino acid precursor. It would appear that there is 
an increased turnover of nucleic acids in acute 
leukemia, and that the leukocytosis in leukemia 
results from increased production of white cells 
rather than impaired removal of these cells. 


CANCER 


Reducing Compounds as Chemotherapeutic Agents 
in Cancer 


By Denham Harman. Donner Laboratory and 
Donner Pavilion, University of California, 
Berkeley. 


Cancer is well known to produce systemic 
effects. Among these are the all too familiar cachexis 
and depression of liver catalase. At present it is be 
lieved that the latter is the most marked manifests: 
tion of a depression of the iron porphyrin col 
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pounds, caused in some manner by a compound(s) 
liberated into the blood stream by the cancer cells. 
If this is true, there is the possibility that the 
oxygen tension level in the host cells, as well as in the 
cancer cells themselves, would be higher than in the 
host before cancer appeared. According to a recently 
proposed theory of aging, which relates aging to the 
deleterious side reactions of active free radicals 
produced in the normal course of metabolism, an 
increased concentration of compounds capable of 
reacting rapidly with free radicals (i.e., reducing 
agents) should slow down the aging process and 
hence ameliorate the systemic effects of cancer. 

The effects of one of the following 5 reducing 
agents on the survival time of mice with Ehrlich 
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ascites tumor have been determined at concentra- 
tions of 0.5, 1.0 and 2.0% in the diet: 2-mercapto- 
ethanol, 2-mercaptoethylamine hydrochloride, so- 
dium hypophosphite, 2,2'-bis (ethylamine hydro- 
chloride) disulfide and hydroxylamine hydrochlo- 
ride. Three groups of 400 mice each were employed: 
100 for control and 50 for each concentration of the 
2 compounds evaluated in each group. Hydroxyl- 
amine hydrochloride prolonged life by approxi- 
mately 20%, while the effect with 2-mercapto- 
ethanol was borderline, 5-10 %. 

N-methyl formamide and potassium arsenite 
have been reported to be effective against Ehrlich 
ascites tumors. These compounds are reducing 
agents and hence can be added to the list of free 
radical inhibitors effective against cancer. 


CARDIOVASCULAR SYSTEM 


The Response of Serum Lipids to 8-Sitosterol in 
Young Men with Arteriosclerotic Heart Disease 


By John W. Farguhar and Ralph E. Smith. Cardio- 
vascular Disease Section, Department of Med- 
icine, Minneapolis V. A. Hospital and University 
of Minnesota, Minneapolis. 


This study was undertaken to determine the 
effect of the plant sterol, 8-sitosterol, on the various 
serum lipids. 

Fifteen normotensive, nondiabetic men _ be- 
tween the ages of 26 and 45, who had previous 
well-documented myocardial infarction, were studied 
with serial lipid determinations during a premedi- 
cation period which allowed constancy of weight and 
diet; the percentage of calories from fat was normal 
in 6 patients and reduced in 9 patients. Following 
stabilization, an oral suspension of 9 to 18 Gm. of 
sitosterol was administered daily for periods of 12 
to 24 weeks. A period of placebo administration of 
8 to 16 weeks followed. 

During these 3 periods serial measurements of 
serum lipid components were made by the following 
methods: serum cholesterol by the method of Abell; 
total lipid by a modification of the method of 
Swahn; serum lipoprotein lipids by protein and lipid 
staining of paper strips separated by electrophoresis. 
A technic was devised which allowed more precise 
estimation of 8-lipoproteins by effecting a sepa- 
ration from the “origin” lipids. Refinements, in- 
cluding low temperature control, allowed reproduci- 
bility of results. All results were expressed as 
mg./100 ml.; each mean usually representing 6 de- 
terminations for each period. 

The mean serum cholesterol dropped from 293 
+ 48 to 242 + 39 (p < 0.001) during medication, 
with a return to 289 + 55 (p < 0.001). Comparison 
of liproprotein lipid and total lipid values from 
control (stabilization plus placebo period) to 
aitosterol period revealed drops in total lipid (1204 


+ 146 to 1146 + 152, p < 0.01); in 8-lipoprotein 
lipid (548 + 88 to 458 + 115, p < 001), with in- 
significant changes in a-lipoprotein and “origin” 
lipids. There was no significant difference between 
the 2 dietary groups before or after sitosterol. 

This study indicates that the administration of 
B-sitosterol to this patient-group resulted in a 
significant fall in serum cholesterol, total lipid and 
B-lipoprotein lipid with insignificant changes in 
a-lipoprotein and “origin” lipids. No significant 
difference in response occurred between patients on 
regular and on low fat, low cholesterol diets. 


The Determination of Coronary Blood Flow in Dogs 
by Radioisotope Dilution Technics 


By Daniel T. Hayden, Jack Ballard, Wayne Garrett, 
Motoshi Yamasaki, Howard Pyfer, Franklin 


Smith and Rex L. Huff. V. A. Hospital, Seattle, 
Washington. 


This investigation was undertaken in order to 
develop a suitable method for identifying and 
quantitating coronary flow and lung-heart shunt 
flow in dogs which had previously undergone a 
cardiopneumopexy. 

Essentially, the methods used consist of inject- 
ing an appropriate part of the circulatory system 
with a measured amount of radioactive I! HSA, 
then automatically collecting simultaneous samples 
of blood from 2 suitable positions in the flow tract. 
Subsequent determination of the radioactivity of 
each sample, and plotting of these data, permits 
the measurement of circulation times and the 
calculation of blood flow through various sections 
of the circulatory system. 

Fifty-seven dogs have been studied in this 
way and data have been collected on pulmonary 
circulation time, coronary circulation time and 
peripheral circulation time. Cardiac output has 
been determined in nearly every experiment, while 
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coronary blood flow and blood flow in both superior 
and inferior venae cavae have been determined in 10 
experiments. 

In 20 experiments a thoracotomy was per- 
formed, and sampling catheters were placed directly 
in both left and right ventricles of the heart while 
the injection of radioiodine was made in the pul- 
monary artery. Plotting of right ventricle data 
from these experiments showed a characteristic and 
well-defined initial peak which was found to result 
from coronary blood flow and caval return. In 
order, therefore, accurately to quantitate coronary 
blood flow it became necessary to determine simul- 
taneously the total right heart return and the 
amount of blood returning to the right atrium 
through the venae cavae. 

Four approaches to the determination of 
coronary blood flow in dogs using radioiodine dilu- 
tion technics are described. 


Cardiopneumopexy: a Surgical Treatment of 
Coronary Artery Disease 


By Franklin R. Smith, John Ballard, Wayne E. 
Garrett, Howard Pyfer and John Barrett. V. A. 
Hospital, Seattle, and the Department of Surgery, 
University of Washington School of Medicine, 
Seattle. 


The ideal surgical treatment for coronary 
occlusive disease is replacement of obstructed 
vessels. As yet this is not technically feasible. Ac- 
cordingly, one must rely on procedures designed to 
provide additional collateral circulation to the 
myocardium. We feel that, of all proposed re- 
vascularization procedures, cardiopneumopexy ac- 
complishes this best, both in the dog and in man. 

Suturing lung to myocardium will almost com- 
pletely protect dogs from myocardial infarction and 
death when the left anterior descending coronary 
artery is suddenly occluded. Cardiopneumopexy 
reduces mortality from 75% to zero. 

Cardiopneumopexy consists of 4 steps: (1) Wide 
incision of the pericardium. (2) Phenol epicardiolysis. 
The epicardium appears to be a formidable barrier 
to revascularization. If this step is omitted, mor- 
tality upon ligation increases from zero to 50%. (3) 
Asbestos poudrage to stimulate adhesion of the lung 
and the development of intercoronary communica- 
tions. (4) Suturing lung to bare myocardium. 

Fourteen patients with angina pectoris have had 
a cardiopneumopexy. All but 1 had had at least 1 
myocardial infarction. There was 1 hospital death. 
A second patient died 6 months postoperatively, 
but had a grossly bizarre anatomic arterial pattern. 
All but 1 of the remaining 12 has substantially im- 
proved. Several patients who were invalids before 
the procedure have since returned to full employ- 
ment. 

The ideal patient is one: (1) whose tissue age 
is below 60 years, (2) who has no serious con- 


comitant vascular damage such as advanced cerebral] 
sclerosis or hemorrhage or intermittent claudication, 
(3) who does not require digitalis to remain com- 
pensated, (4) who is not grossly hypertensive, (5) 
whose kidneys are not badly damaged, and (6) 
who has had no myocardial infarction within the 
past 6 months. 

This procedure, experimentally proven, is of- 
fered as an ancillary clinical treatment, not intended 
tosupplant, but to augment existing medical therapy, 


The Hemodynamic Pattern in Patients with Diffuse 
Cardiac Lesions 


By Malcolm C. McCord, Oscar J. Balchum and §. 
Gilbert Blount, Jr. Cardiovascular Laboratory, 
Department of Medicine, University of Colorado 
School of Medicine, Denver. 


A hemodynamic pattern has been described 
which has been considered to be characteristic of 
constrictive pericarditis. Experience in this labora- 
tory has shown that this pattern is also found in 
the presence of lesions of the endocardium and 
myocardium. 

Data were obtained at cardiac catheterization 
in 3 representative patients; a 20-year-old man with 
constrictive pericarditis, a 48-year-old woman with 
severe nonspecific myocarditis and a 32-year-old 
man with severe endocardial fibrosis. The diagnoses 
were confirmed at surgery or autopsy. 

The hemodynamic data obtained were similar 
in all 3 patients. There was a reduced, relatively 
fixed cardiac output, and an increased A-V oxygen 
difference. The right atrial pressures were markedly 
elevated to levels of about 25/15 mm. Hg, and the 
pressure tracings showed an M-shaped curve. 
The right ventricular systolic pressures were only 
moderately elevated, ranging from 38 to 52 mm. 
Hg. The right ventricular end-diastolic pressures 
were high, being 25 to 30 mm. Hg, a level more 
than 44 of the systolic right ventricular pressure. 
The tracings of the right ventricular pressures 
showed an early diastolic dip and a late diastolic 
plateau. The pulmonary arterial pressures were 
moderately elevated and the left atrial pressures 
(pulmonary artery wedge pressures) were also 
considerably elevated. 

It was concluded that any diffuse nonvalvular 
cardiac lesions which prevent the normal filling of 
the right ventricle or interfere with the normal 
systolic ejection of blood will result in a common 
hemodynamic pattern. This pattern is not restricted 
to patients with constrictive pericarditis, but is 
seen also in patients with lesions of the myocardium 
and endocardium. 


The Reliability of the Electrocardiographic Diagnosis 
of Left Ventricular Hypertrophy 


By Carl L. Ebnother, Peter Packard, Arthur 0 : 
Stone and Arthur Selzer. Medical Service, V. 4. | 
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Hospital, San Francisco, and the Department of 
Medicine, Stanford University School of Medi- 
cine, California. 


Several articles have appeared in recent years 
concerning the accuracy of the electrocardiographic 
diagnosis of left ventricular hypertrophy. Little 
attention, however, has been given the matter 
of specificity of the various criteria used, as opposed 
to their sensitivity. This study utilized the available 
material by selecting 101 cases on the basis of 2 
factors: (1) all were considered by 2 observers as 
showing the pattern of left ventricular hypertrophy 
in the 12-lead electrocardiogram, and (2) all had 
necropsies. The patterns selected were consistent 
with current electrocardiographic criteria of left 
ventricular hypertrophy, and the respective car- 
diograms were then correlated with the autopsy 
findings. None of the cases studied had received 
digitalis at the time of the electrocardiogram, and 
all eases showing cardiographic evidence of myo- 
cardial infarction, complete bundle branch block, 
or a rapid ventricular rate (over 110/min.) were 
excluded. 

Nineteen of the 101 cases did not have left 
ventricular hypertrophy, as determined by Zeek’s 
criterion of heart weight compared to body length. 
Thus, the diagnostic specificity of the entire group 
was 81%. 

An analysis of the false-positive cases was made, 
and an attempt made to ascertain criteria responsible 
for errors in diagnosis. 

Sixteen of the 49 criteria studied were found to 
have a specificity of 95% or greater. The majority 
of these 16 criteria utilized S-T and T-wave changes. 
The ventricular activation time and prolongation 
of the QRS duration were also highly specific. On 
the other hand, the various criteria utilizing QRS 
voltages were found to be less specific. 

A direct correlation was noted between heart 
weight and the number of abnormal criteria found. 


Auricular Fibrillation following Mitral Valvotomy 


By Randal Heinz and Herbert Hultgren. Depart- 
ment of Medicine, Stanford University School of 
Medicine, California. 


A significant number of patients with normal 
sinus rhythm develop auricular fibrillation following 
mitral valvotomy. This provides an opportunity to 
answer several pertinent questions regarding this 
important arrhythmia: (1) What factors predispose 
to postoperative auricular fibrillation? (2) What are 
the clinical characteristics of the arrhythmia? (3) 
What are the effects of digitalis and quinidine? 
No previous systematic study of this problem has 
been reported. For these reasons a careful review 
was made of the records of 138 patients undergoing 
mitral valvotomy during the past 5 years at the 
Stanford University Hospitals. In addition, clinical 


57 


studies were made upon a smaller number of similar 
patients. 

The following observations were made: (1) 
34 (45%) of 74 patients with sinus rhythm developed 
postoperative auricular fibrillation. (2) The patients 
who fibrillated were older (6.7 years); they had a 
higher incidence of paroxysmal fibrillation prior to 
surgery (26% compared to 5%); and they had a 
greater incidence of significant mitral insufficiency 
(26% compared to 10%) than patients who did not 
fibrillate. (3) The mean ventricular rate during 
fibrillation was 180 in 5 patients not receiving 
digitalis, compared to 130 in 29 patients who were 
receiving digitalis. (4) Conversion to sinus rhythm 
occurred spontaneously in 30% of patients, usually 
on or about the 6th postoperative day, and con- 
version by quinidine was accomplished in 47% by 
the 14th postoperative day. Quinidine conversion 
failed in 23% of the patients. 

It may be concluded from these observations 
that all patients should receive digitalis prior to 
mitral valvotomy, that conversion of auricular 
fibrillation to sinus rhythm may occur spon- 
taneously in a significant number of patients, but 
that quinidine is needed to effect conversion in other 
patients. Of the factors that predispose to post- 
operative fibrillation, the age of the patient, history 
of prior fibrillation and the presence of mitral 
insufficiency appear to be most important. 


Valvular Pulmonic Stenosis with Intact Inter- 


ventricular Septum: Results Following Surgical 
Correction 


By Gilbert Blount, Jr., Oscar J. Balchum, Jack van 
Elk and Henry Swan. Cardiovascular Laboratory, 
Department of Medicine, University of Colorado 
School of Medicine, Denver. 


Physiologic studies have been carried out on 
23 patients following surgical correction of valvular 
pulmonic stenosis. A transventricular blind approach 
was utilized in 5 patients (group 1), a direct pul- 
monary arterial approach with incision and partial 
excision of the valve in 3 patients (group 2), and a 
direct pulmonary arterial approach with incision of 
the commissures, without removal of valve tissue, 
in 15 patients (group 3). Hypothermia and circu- 
latory occlusion were utilized to permit direct ap- 
proach. 

In group 1 the systolic right ventricular pres- 
sure, preoperatively, averaged 168 mm. Hg and post- 
operatively, 65 mm. Hg. In group 2 the average 
preoperative pressure was 116 mm. Hg and the 
postoperative pressure, 20 mm. Hg. This pressure 
was 119 mm. Hg, preoperatively, and 49 mm. Hg., 
postoperatively, in group 3. 

Three patients of group 3 developed slight to 
moderate systolic and diastolic pulmonary hyper- 
tension following surgery, suggesting increased 
resistance in the pulmonary vascular bed. 
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A diastolic murmur, medium to low in pitch, 
sometimes rumbling in quality, was heard over the 
2nd and 3rd left interspace in 1 patient of group 1, 
in all patients in group 2, and in 6 patients in 
group 3. 

The heart size (transverse diameter in the 
posteroanterior view of the 6-feet roentgenogram) 
increased slightly in 3 patients in group 1, in 2 
patients in group 2 and in 7 patients in group 3, 
the increase ranging from 0.5 to 1.5 cm. This in- 
crease in size took place immediately following 
surgery; no further increase has been observed. 

It is concluded that incision of the valve, 
under direct vision, is the method of choice in the 
correction of valvular pulmonic stenosis. 


Acetylstrophanthidin as a Test for Degree of 
Digitalization or Sensitivity to Digitalis 


By Paul R. Burgner and Norman A. David. De- 
partments of Medicine and Pharmacology, Uni- 
versity of Oregon Medical School, Portland. 


For the past year we have used Acetylstro- 
phanthidin for determining the degree of digitaliza- 
tion in those patients whose digitalis status was in 
doubt. We found that some of the original suggestions 
made by Lown and Levine for this method should 
be modified. The test has been used on 14 patients— 
plus 1 with auricular flutter who had not previously 
received digitalis. Results indicated that 10 patients 
needed further digitalis, 2 were adequately digitalized 
and in 2 others the results were either uncertain 
or unsatisfactory. One patient developed a bigeminy, 
persisting for 23 minutes following the use of 3 0.3 
mg. increments given at 5-minute intervals. Another 
patient, who had a left bundle branch block for 
years, converted to a normally-conducted beat 
during the test, as shown by the electrocardiogram. 
One patient, moribund at the time of the test, 
died of ventricular fibrillation 3 minutes after 4 0.3 
mg. increments had been given over 20 minutes. 
In our opinion, the test should be performed using 
the 0.15 mg. dose at 5-minute intervals. From our 
brief experience we feel that any change in the 
cardiogram, i.e., a P-wave alteration, an increased 
rate, or any other pattern changes, indicates a toxic 
response and requires immediate cessation of the 
test. This warning has been further emphasized 
recently by Lown. Also, as pointed out by Zatuchi, 
Velasquez and Soloff, subjective nausea may ante- 
date electrocardiographic changes or clinical evi- 
dence of effect and, we feel, this is another indica- 
tion for stopping the test. The test, in our brief 
experience, has particular merit in showing the need 
for additional digitalis in persons who are thought 
to be toxic by all other criteria. 


Electrocardiographic Changes as a Manifestation of 
Myocardial Alteration following Burns 


By George F. Warner and Ernest L. Dobson. Donner 
Laboratory of Medical Physics, University of 
California, Berkeley. 


Serial electrocardiograms were obtained at 
time intervals varying from 2 minutes to several 
hours following controlled scalds in a group of 30 
anesthetized dogs. Simultaneously, other hemo- 
dynamic measurements were made, including 
cardiac output (dilution method), plasma volume 
(I) and hematocrit determinations, and registra- 
tion of arterial pulse-pressure tracings. 

In every instance of thermal injury, produced 
by axillary immersion in water at 80-85°C. for 30 
seconds, distinctive electrocardiographic changes 
were noted. These changes consisted of a marked 
decrease in QRS voltage of approximately 50%, 
and increased T-wave voltage of approximately 3 
mm., with peaking of the T-wave. These ECG 
alterations appeared within a few minutes after 
injury, became progressively more marked with 
time, and roughly paralleled simultaneously ob- 
served reductions in cardiac output and plasma 
volume. Pulsus alternans frequently accompanied 
these changes when the stroke volume output fell 
to about 14 of normal. In thermal injury of lesser 
severity, ECG changes were less frequent and 
tended to be delayed in time of appearance. Axillary 
immersion of controls in water at 37°C. failed to 
produce any alterations in the ECG. 

In a group of ancillary experiments, controlled 
hemorrhage produced QRS voltage reduction in 
proportion to the amount of blood removed, but 
did not produce T-wave changes; infusions of blood 
or Dextran increased QRS voltage in proportion to 
the volume infused, but did not alter the T-waves, 

Although the exact mechanism requires further 
investigation, it can be concluded that ECG altera- 
tions frequently follow experimental burn injury, 
and that these changes roughly parallel the degree 
of trauma. It is suggested that the QRS voltage 
reduction is related more to reduced cardiac output 
and plasma volume, whereas the T-wave changes 
are more apt to be produced by release of substances 
(e.g., potassium) from the burn site. 


A Preliminary Report on The Use of Ecolid (SU- | 


3088), a New Ganglionic Blocking Agent, in the 
Treatment of Severe Hypertension 


By Fred T. Darvill, Jr. and John L. Bakke. V. A. 
Hospital and the Department of Medicine, Uni | 


versity of Washington School of Medicine, Seattle. | 


In a clinical evaluation of a new ganglionic 
blocking agent, Ecolid (SU-3088) was administered 
to 15 patients with severe essential or malignant 
hypertension. 

Eight of these patients were already taking 
either hexamethonium or pentolinium in combils- 
tion with other antihypertensive drugs including 
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reserpine; and 7 had achieved satisfactory blood 
pressure control at an average diastolic pressure of 
100 mm. Hg. Ecolid was substituted as the ganglionic 
blocking agent for purposes of comparison, and to 
determine dosage equivalents. Oral Ecolid (50 mg. 
every 12 hours) was as effective in lowering the 
plood pressure as 100 mg. of pentolinium every 6 
hours, or 250 mg. of hexamethonium every 4-6 
hours. In addition, Ecolid reduced pressure in the 1 
patient who had been resistant to both hexa- 
methonium and pentolinium. Ecolid was preferred 
by 7 of these 8 patients because of less dizziness, 
decreased frequency of medication (every 12 hours) 
and a more stable blood pressure as shown on the 
home blood pressure chart. 

Seven patients who had never received anti- 
hypertensive therapy were given Ecolid alone. An 
average reduction of 31 mm. Hg in orthostatic 
diastolic pressure was achieved with 50 to 150 mg. 
every 12 hours. In 2 patients, the addition of 
reserpine produced a marked fall in pressure, cor- 
rected by reducing Ecolid dosage. Reserpine also 
minimized the considerable variations in pressure 
which were frequently noted when Ecolid was used 
alone. 

The side effects of Ecolid were similar to those 
encountered with other ganglionic blocking agents; 
however, visual blurring and photophobia were more 
prominent. 

In summary, Ecolid, as contrasted with hexa- 
methonium and pentolinium, exerted a more 
effective and substained hypotensive action, and 
was more acceptable to the majority of patients. 
At present, it appears to be the drug of choice in 
severe hypertension, 


Thirty-Month Follow-up on the Treatment of 
Malignant Hypertension with Hexamethonium 


By Joseph W. Kaufman and Maurice Sokolow. 
University of California School of Medicine, San 
Francisco, California. 


A number of short-term reports are available 
in the literature on the clinical effectiveness of the 
methonium compounds in hypertension with 
papilledema. It was thought important to determine 
whether initial improvement was maintained or not, 
since our previous studies showed that only 3 of 104 
patients with malignant hypertension without 
hypotensive therapy survived 24 months. Twenty- 
eight patients with papilledema were treated with 
intramuscular hexamethonium; of these, 11 had 
initial creatinine clearances about 45 cc./min., 
whereas the remainder had clearances below this 
figure and often had azotemia. All have been 
followed for at least 30 months, or until death. 
Those whose creatinine clearances were below 45 
¢c./min. when first seen have all died, and only 1 
survived longer than 15 months, despite the fact 


that 9 of the 17 patients with impaired renal func- 
tion had reversal of their papilledema in an average 
of 244 months following therapy. 

Of the 11 patients whose creatinine clearances 
exceeded 45 cc./min. when first treated, 6 survived 
24 months and are still alive and active. In some of 
these latter patients, small doses of Apresoline and 
Rauwolfia were added after the accelerated phase 
had subsided. Of the 5 who died, 2 had primary 
renal disease and died at 8 and 11 months, re- 
spectively, of uremia. One other had only a month 
of hexamethonium therapy and died in 4 months; 
the remaining 2 died 21 and 23 months following 
treatment. 

It is concluded that reversal to the benign 
phase and survival beyond 2 years is possible in at 
least half of patients with malignant hypertension 
who are treated with intramuscular hexamethonium 
while their renal function is still satisfactory. Since 
the renal function may deteriorate rapidly, treat- 
ment should be instituted promptly. 


Arterial Heparinization 


By J. Cuthbert Owens and Emil Blair. Department 
of Surgery and the Halsted Experimental Surgery 
Laboratory, University of Colorado School of 
Medicine, Denver. 


As an adjunct to vascular surgery, especially in 
arterial thrombosis, the use of heparin is desirable 
to prevent postoperative clotting. However, gen- 
eralized heparinization frequently results in post- 
operative bleeding. It has been indicated that the 
arterial infusion of heparin fails to prevent gen- 
eralized heparinization. The present report deals 
with a method that is designed to maintain adequate 
heparinization in the arterial tree, while keeping a 
normal coagulation index in the venous system. 

Mongrel dogs were used as the experimental 
animals. Following anesthetization, the lower 
abdomen was entered and polyethylene catheters 
were inserted as follows: (1) into the aorta to a point 
6 cm. above the trifurcation, (2) into the aorta 1 cm. 
above the trifurcation, (3) into the external iliac 
or femoral artery, (4) into the iliac vein. A jugular 
vein was also cannulated. Following tabulation of 
control coagulation times, the animal was heparinized 
intra-arterially, and generalized heparinization de- 
veloped. This was neutralized by an equivalent 
amount of protamine sulfate, administered in- 
travenously. Heparin and protamine sulfate were 
then given continuously, and coagulation times 
checked at regular intervals. 

Regional heparinization could not be achieved. 
However, the arterial tree was maintained at ade- 
quate levels for periods up to an hour, while the 
venous system maintained a normal coagulation 
time. 











ENDOCRINOLOGY AND METABOLISM 


The Initial Rate of Uptake of I! by the Thyroid 
Gland and Its Relation to the Hyperthyroid State 


By Frank K. Bauer. Radioisotope Unit, Wadsworth 
Hospital, V. A. Center, Los Angeles, and the 
Department of Medicine, University of California 
at Los Angeles Medical Center. 


It has been shown that a rapid initial rate of I"! 
uptake, as measured by the 6-hour value, with a nor- 
mal total (24-hr.) value, is found in hyperthyroid 
patients in remission. Twenty-two individuals with 
the high 6-hour value and normal 24-hour value 
were followed for more than 3 years by tracer tests 
and protein-bound iodine (PBI) determinations. 
Some of these individuals were found during routine 
examinations; in some, hyperthyroidism was sus- 
pected clinically but could not be confirmed by PBI 
or tracer test. Of these 22 individuals, 6 have de- 
veloped unequivocal clinical hyperthyroidism with 
appropriate laboratory confirmatory evidence. Two 
of these patients had severe exophthalmos as the 
first presenting sign. Only the high 6-hour reading 
suggested hyperthyroidism. 

In the past year, 20 individuals who demon- 
strated the phenomenon of high initial rate of uptake 
with normal total I“! uptake were subjected to the 
triiodothyronine suppression test of Werner. Five 
showed a hyperthyroid response. The qualitative 
abnormality of thyroidal I! uptake suggests that 
this is compatible with a healthy existence, but it 
may be followed by the hyperthyroid state if given 
the proper stressful stimulus. 


Thyrotropin-like Activity of Human Urine Extracts 


By Francis S. Greenspan, Lincoln E. Moses, Joseph 
P. Kriss and William Lew. Departments of Medi- 
cine and Public Health, Stanford University 
School of Medicine, California. 


Crude extracts of human urine were assayed 
for thyrotropic hormone activity using the radio- 
active phosphorus uptake of chick thyroid. Twenty- 
four hour urine specimens from normal subjects and 
those with endocrine disorders were subjected to 
ultrafiltration through a 2% collodion membrane 
at 3°C. After purification with alcohol and ether, 
aliquots of a saline solution of the residue were 
tested for TSH activity. We consistently found bio- 
logic activity in urine extracts from normal subjects, 
and elevated values in some patients with myxedema 
and exophthalmos. However, the dose response 
curves of purified thyrotropin and the urine extracts 
were not parallel, the latter being consistently flatter. 
The addition of inactive serum protein (Cohn frac- 
tion IV) to purified TSH altered the response to- 
ward that of the urine extracts. 


Studies on the Rate of Disappearance of Intrave- 
nously Administered Thyrotropin from Blood 
Plasma of Rats 


By Harold A. Levey and David H. Solomon. Depart- 
ments of Physiological Chemistry and Medicine, 
University of California Medical Center, Los 
Angeles. 


In this investigation, the rate of loss of TSH 
from blood plasma was examined under a variety of 
conditions. A single dose of 2 USP units of beef 
TSH was administered intravenously to adult rats, 
and blood drawn from separate groups of animals at 
intervals of 2, 15, 30 and 60 minutes. Each pooled 
plasma sample was bioassayed for TSH content by 
2 different methods, one based on P** uptake by 
chick thyroids, and the other based on I" uptake 
by rat thyroids. The half-life for TSH in plasma was 
found to be 10-15 minutes, with 5% or less remain- 
ing at 60 minutes. Bioassay of extracts of erythro- 
cytes and carcass yielded little or no TSH activity, 
indicating that the rapid loss of TSH from plasma 
was not the result of distribution of the hormone 
into these compartments. 

Extracts of rat anterior pituitary tissue of pre- 
viously determined TSH potency were injected 
intravenously into normal rats, and timed blood sam- 
ples were bioassayed as above. The rate of loss of 
TSH activity did not differ from the experiments in 
which beef TSH was employed, showing that the 
rapid disappearance of exogenous TSH is not the 
result of a heterologous protein reaction. 

The rate of disappearance of TSH from the 
plasma of thyroidectomized rats was not signif- 
cantly different from that of normal rats, leading to 
the conclusion that the thyroid gland is not a major 
site of inactivation of TSH in vivo. The TSH dis- 
appearance rate was slowed by previous surgical 
evisceration. The disappearance rate following 
evisceration and hepatectomy was similar to that 
seen with evisceration alone. 


Development of Accessory Thyroid Follicles 
in Long-Term Goitrogenic Rats 


By John B. Field, Rodney J. Valentine, Sol Bernick, 
Charles Orr and Paul Starr. University of South- 
ern California School of Medicine, Los Angeles. 


In an evaluation of the influence of diet and 
radioactive iodine on neoplastic changes of the thy- 
roid, a large number of rats were given 275 wc. of 
I j.p. This dose was subsequently shown by careful 
histologic studies at death to have resulted in com- 
plete ablation of the thyroid gland in 98% of the 
rats. An extremely low iodine diet was begun 2 weeks 
before the I"' administration, and it was maintained 
continuously for a period of 30 months after the ad- 
ministration of I“. Despite the evidence for com- 
plete thyroid gland destruction, the rats appeared 
healthy, they gained in weight and had an extremely 
small but significant serum protein-bound iodine and 
total neck uptake of tracer doses of I. Their oxy- 
gen consumption was relatively low. 

Sections at various levels of the tissues sul- 
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rounding the trachea for approximately 1 cm. above 
and below the thyroid were studied. The thyroids 
were replaced by a fibrotic mass. In approximately 
50% of the rats surviving 17 months of the goitro- 
genic regime, a large number of thyroid-like follicles 
jn various stages of development were observed in 
the connective tissues surrounding the salivary 
glands. They extended into the interstitial connec- 
tive tissue of the submaxillary as well as the parotid 
glands. Mature follicles contained a colloid mass in 
their centers which was positive to periodic acid- 
Schiff and Gomori’s aldehyde-fuchsin stains. Drop- 
lets positive for these stains were also observed in the 
acinar cells of the parotid gland, whereas in control 
rats given diets supplemented with thyroid or iodine 
the acinar cells gave a negative reaction. Similar 
follicles were seen in the necks of other rats exposed 
togoitrogenic influences up to 30 months. These in- 
cluded rats with surviving thyroids after partial 
thyroidectomy plus 74 ye. I, or those given methyl- 
thiouracil or potassium thiocyanate, as well as rats 
given the control low-iodine diet. 


Plasma-Binding of Insulin in Diabetics and 
Nondiabetics 


By E. D. Henley, G. W. Welsh, III, R. H. Williams 
and R. W. Cox. Department of Medicine, Uni- 
versity of Washington, Seattle. 


Antagonism to the biologic activity of insulin, 
by factors present in plasma, may be important in 
the pathogenesis and course of diabetes mellitus. 
Accordingly, the effects of human plasma on the in 
vivo and in vitro metabolism of insulin-I*! were 
studied. 

In a series of 106 subjects given insulin-I™ in- 
travenously in tracer amounts, 39 controls had an 
average plasma retention of 8% of the administered 
dose in 60 minutes, while 55 diabetics retained be- 
tween 15 and 90%. Twenty-three diabetics showed 
no increased retention compared to the controls. 
Untreated diabetics did not demonstrate abnormal 
plasma retention; however, 1 patient, restudied 
following insulin therapy, developed increased re- 
tention. Two nondiabetic insulin shock-treated 
schizophrenics showed increased retention of radio- 
activity—24 and 33%, respectively. Attempts to 
correlate these plasma concentrations with the 
clinical condition of the patients revealed ouly that 
subjects who had received insulin therapy demon- 
strated abnormal retention. 

In vitro experiments revealed that plasma from 
insulin-treated diabetics inhibited the entry of insu- 
lin-I™ into rat liver slices or diaphragms, and de- 
pressed the degradation of labelled hormone by these 
tissues. Abnormal plasma retention therefore ap- 
peared to be due to binding in the plasma, rather 
than to a block at the cellular level. Further in vitro 
experiments indicated that nonlabelled insulin 
competes with insulin-I™ for binding in plasma. 


The hypoglycemic effect of insulin, in mice, 
was found to decrease with the addition of plasma 
from the diabetics who retained high concentrations 
of the radioactive hormone in vivo. 

It is suggested that there is a factor in the 
plasma of insulin-treated patients, which, by binding 
the labelled hormone, retards its distribution and 
degradation, and that this binding interferes with 
the biologic activity of insulin. 

An antigen-antibody mechanism is postulated 
for this phenomenon. Further confirmatory studies 
are in progress. 


Glycogenolytic Action of Glucagon as Influenced by 
Insulin and Other Compounds 


By J. M. Tyberghein, H. H. Tomizawa and R. H. 
Williams. Department of Medicine, University 
of Washington, Seattle 


Studies of glucagon metabolism are important, 
since this hormone exerts a marked effect on carbo- 
hydrate metabolism. Moreover, the effectiveness of 
certain recently introduced compounds for the 
control of diabetes has been regarded as probably 
caused by decreased glucagon secretion or action. 
Our investigations deal with studies of the glyco- 
genolytic action of glucagon on liver slices, particu- 
larly with reference to the effects of added insulin. 

Under the conditions used, 15 y of glucagon /ml. 
of incubation medium produced maximal glycogenol- 
ysis in liver slices. The same amount of an amor- 
phous insulin preparation, which contains approxi- 
mately 1% of glucagon, also produces maximal 
stimulation, while glucagon-free insulin does not 
stimulate any glycogenolysis. If, however, glucagon- 
free insulin is added to amounts of glucagon, (0.15 y) 
too small alone to cause glycogenolysis, a maximal 
stimulation is obtained. However, this effect is not 
specific for insulin, since it is also obtained by the 
addition of cysteine-inactivated insulin or of ACTH; 
a-casein exerts a less marked effect. Other proteins 
such as a-lactalbumin, or bovine plasma albumin 
have no effect. Cysteine-inactivated insulin, insulin, 
ACTH and a-casein, unlike a-lactalbumin and 
bovine plasma albumin, probably serve as sub- 
strates in vitro for the same degradative system 
which attacks glucagon. Earlier work in this labora- 
tory suggests this possibility. As a result of success- 
ful competition of these compounds, glucagon may 
be partially spared from degradation. This would 
permit a greater percentage of this hormone to act 
on phosphorylase and produce the same glycogenoly- 
tic effect as larger quantities of the hormone used in 
the absence of substrate competitors. 


Adrenocortical Activity in Diabetic Acidosis 


By Stanley Wallach, Edwin Englert, Jr. and Harold 
Brown. V.A. Hospital and the Department of 
Medicine, University of Utah College of Medicine, 
Salt Lake City. 
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The development of methods for estimating the 
free and conjugated 17-hydroxycorticosteroid (17- 
OHCS) levels in plasma and urine has provided an 
accurate means of assessing adrenocortical activity 
in diabetic acidosis. 

Serial determinations of plasma-free and con- 
jugated 17-OHCS levels, total urinary 17-OHCS 
excretion, creatinine clearance and BSP retention 
were made in a group of patients with diabetic aci- 
dosis. The free 17-OHCS concentrations in plasma 
were elevated, and the degree of elevation varied 
with the severity and duration of illness. With 
response to therapy, the elevated levels declined 
rapidly, but in 1 patient who died, the elevated 
values persisted. No evidence of impaired conjuga- 
tion of 17-OHCS was found, and elevated plasma 
conjugated 17-OHCS concentrations were seen in 
patients with reduced renal function. The urinary 
excretion of 17-OHCS reflected the plasma values. 

A patient with relative adrenal insufficiency 
and diabetes mellitus was observed during several 
episodes of acidosis precipitated by infection or 
emotional disturbance. During these episodes, the 
plasma 17-OHCS concentration was not elevated. 

These data demonstrate the presence of in- 
creased adrenocortical activity in diabetic acidosis 
and suggest that this temporary hypercorticism is 
a result rather than a cause of the condition. 
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Quantitative Lipoprotein Studies in Normal and Ab. 
normal Subjects Using Combined Paper Elec- 
trophoretic and Chemical Technics. 


By Frederick R. Brown, Jr., George D. Michaels and 
Laurance W. Kinsell. Institute for Metabolic Re- 
search of the Highland Alameda County Hospital, 
Oakland, California. 


Barr and associates have obtained consistent 
patterns of distribution of lipids in the a and 6-lipo- 
protein complexes in normal individuals, and have 
noted significant deviations from normal in certain 
pathologic states. The Cohn fractionation procedures 
which they have used are difficult and extremely 
time-consuming. 

Semiquantitative determination of the a and 
B-lipoprotein components, using paper strip electro- 
phoresis, has recently been reported by Miller. The 
small quantity of material which can feasibly be used 
for paper electrophoretic technics has made truly 
quantitative chemical determination of the lipid 
entities difficult. 

The present report deals with paper electro- 
phoretic separation of a and #-lipoprotein compo- 
nents in normal and abnormal individuals, and the 
subsequent chemical determination of total lipid, 
cholesterol and phospholipids in the a and 8 com- 
plexes, using suitable microtechnics. Thus far, con- 
sistent patterns have been obtained in normal indi- 
viduals. Sera of normal and abnormal individuals 
are currently under study. 


GASTROINTESTINAL SYSTEM 


Studies in Fat Absorption Using Simplified 
Blood Determinations 


By George K. Wharton, Kent Osmon, Ernest Geiger 
and Willard Zinn. Departments of Medicine and 
Physiology, University of Southern California 
Medical School, Los Angeles. 


The lack of a simple reliable method for assess- 
ing fat digestion and absorption in the human has 
stimulated this study. The serum response to vari- 
ous neutral fat test meals was determined in normals, 
and in such conditions as pancreatic insufficiency, 
cirrhosis, diabetes mellitus and regional enteritis. 
Absorption was determined by means of the undi- 
luted serum turbidity and chylomicron counts 
performed serially over a 6-hour period. These were 
correlated with measurements of total lipids, choles- 
terol, phospholipids and neutral fats. Fecal fat out- 
puts on known fat intakes were determined in 
representative cases. 

The serial determinations of serum turbidity 
and chylomicron counts show parallel curves in any 
1 individual following a fat test meal, and correlate 
best with neutral fat values as determined chemi- 





cally. Normals reach fairly sharp peaks at 2-3 hours, 
and fall to fasting levels at 5-6 hours. The method 
was applied to the study of pancreatic insufficiency 
where, in best agreement with earlier reports, flat 
curves were found. Fecal fat studies confirmed these 
observations in the patients tested. Presently, this 
simplified method is being used in the investigation 
of the malabsorption syndromes, diabetes mellitus 
and liver disease. 


The Effect of Reserpine on Gastric Secretion 


By J. Alfred Rider and Joyce Swader. Gastrointesti- 
nal Clinic, Department of Medicine, University 
of California School of Medicine, San Francisco. 


Reserpine is being used with increasing fre- 
quency in the treatment of hypertension, psychoses, 
neuroses and other conditions in which anxieties, 
tensions and aggressions play a prominent role. 
Prior to its use in the treatment of gastrointestinal 
disorders, such as peptic ulcer and functional bowel 
distress, a study of its effect upon gastric secretion 
was advisable, especially since experimental ev- 
dence indicates that reserpine acts centrally by § 
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direct depressing effect on the hypothalamus. This 
produces peripheral effects similar to those resulting 
from stimulation of the parasympathetic nervous 
system. 

Parenteral reserpine in amounts from 0.50 to 2.5 
mg. usually, but not always, produced a marked 
increase in the free gastric acidity and volume of 
gastric juice in patients with and without peptic 
ulcer. This increase was not blocked by an effective 
anticholinergic (Pamine). However, when 0.25 mg. 
of reserpine was given, or in those cases in which the 
rise in gastric acidity was not striking, a definite 
blocking effect from Pamine could be seen. Further- 
more, no consistent change in volume or free hydro- 
chloric acid concentration in the basal gastric 
analysis occurred in 20 such patients after daily oral 
administration of 1 mg. of reserpine for periods of 
7 to 210 days. 


Serum Transaminase in Liver Disease 


By David W. Molander. Liver Study Group, New 
York Hospital, Cornell University Medical 
School, New York City. 


Serum glutamic oxalacetic transaminase was 
determined and followed in 81 patients with Laen- 
nec’s cirrhosis. In 38 of these patients considered to 
be clinically compensated, the transaminase level 
ranged from 13 to 150 U, with a mean of 115 U/ml. 
In 43 patients, the range varied from 28 to 286 U, 
with a mean level of 79 U/ml. The normal range is 
from 5 to 40 U. This test was found particularly use- 
ful in evaluating the trend of the clinical course of 
these patients, and in particular their response to 
dietary therapy and bed rest in certain instances. 
It was also useful in confirming the diagnosis of viral 
hepatitis superimposed on cirrhosis, illustrated by a 
patient with cirrhosis who had undergone a porta- 
caval shunt, and postoperatively had an accentua- 
tion of jaundice with moderately deranged liver 
function tests, but not diagnostic during the entire 
period. 

Transaminase activity was found useful in 
helping to understand the mechanism of acute liver 
decompensation and coma in patients with Laennec’s 
cirrhosis. One patient developed a level of 1248 U 
shortly before death. 

In 7 patients with biliary cirrhosis, the enzyme 
activity varied from 57 to 330 U, with a mean of 160 
U/ml. The trend of serum transaminase seemed 
useful to guide the management of these patients, 
more intensive therapy and bed rest being indicated 
when rising titers were observed. 

Transaminase activity was found useful in de- 
termining early recrudescence of viral hepatitis 
before the other usual liver function tests were 
strikingly altered. Prompt restoration of bed rest 
returned elevated levels of transaminase to normal. 

In cinchophen hepatitis, the rate of increase of 
transaminase activity and decline to normal seemed 
& useful laboratory measure of parenchymal liver 
cell injury. 


Wedged Hepatic Venous Pressure in Cirrhosis 


By Allan G. Redeker, Herman M. Geller, Donald C. 
Balfour and Telfer B. Reynolds. University of 
Southern California School of Medicine, Depart- 
ment of Medicine and the Los Angeles County 
Hospital, Los Angeles. 


Wedged hepatic venous pressure (WHVP) has 
been measured in 108 patients, 92 of whom had cir- 
rhosis. WHVP varied from 5 to 40% below the 
pressure in the portal venous system in 36 patients 
in whom measurements of portal pressure could be 
made at surgery. 

In patients with advanced portal cirrhosis (68 
cases), WHVP was elevated from 9 to 27 (mean 18) 
mm. Hg above inferior vena caval pressure (IVCP). 
An abrupt pressure drop was invariably seen as the 
catheter was withdrawn from the wedge position. 

In the earlier stages of portal cirrhosis (13 
cases), WHVP ranged from 6 to 15 (mean 9.6) mm. 
Hg above IVCP, and the abrupt pressure drop was 
not present in 4 cases. 

Eight patients with other types of fibrotic liver 
disease had WHVP elevations from 6 to 19 (mean 
10) mm. Hg above IVCP. Abrupt pressure drops 
were present in all 8 cases. 

When ascites was present, the difference be- 
tween WHVP and right atrial pressure was usually 
increased without alteration of the gradient between 
WHVP and IVCP. 

Of 15 patients with various noncirrhotic intra- 
abdominal disorders, 4 had mild elevations of WHVP 
(maximum 11 mm. Hg above IVCP) and also 
demonstrated sudden pressure drops when the 
catheter was freed from the wedge position. 

It is concluded that a mild elevation in WHVP 
is not diagnostic of cirrhosis. A level of WHVP more 
than 11 mm. Hg above IVCP, however, is strong 
evidence for intrahepatic portal hypertension. 


Ammonia Metabolism in Hemorrhagic Shock 


By B. Eiseman, R. Johnson, G. Pratt, Joanne John- 
son and G. Clark. Departments of Surgery and 
Medicine, University of Colorado Schoo! of Medi- 
cine and the Denver V. A. Hospital, Denver. 


Previous experimental data have indicated that 
portal blood ammonia concentration is elevated in 
hemorrhagic shock. The nature and significance of 
this finding has remained unexplained. In this study, 
we investigated the factors affecting portal blood 
ammonia production in experimental hemorrhagic 
shock in dogs by measuring ammonia concentration 
in the portal, hepatic and femoral veins. Such meas- 
urements have similarly been made in shocked 
animals after sterilization of the intestinal tract and 
following the administration of a carbonic anhydrase 
inhibitor. We recorded the rate of portal venous 
blood flow at the time of ammonia concentration 
measurement, thus determining the rate of total 
ammonia production within the portal bed. 
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Our studies justify the following conclusions: 
(1) Portal blood ammonia concentration is increased 
in hemorrhagic shock. (2) Portal blood flow is de- 
creased in hemorrhagic shock. (3) Total ammonia 
production within the portal bed is not appreciably 
changed during hemorrhagic shock. (4) Neither bac- 
terial sterilization of the intestinal tract nor ad- 


ministration of carbonic anhydrase inhibitor affects 
the rate of ammonia production in the portal bed, 
(5) High concentrations of portal blood ammonia 
are effectively cleared by the liver during all but the 
preterminal stages of hemorrhagic shock. (6) 
Peripheral blood ammonia concentrations are not 
elevated in experimental hemorrhagic shock. 


GYNECOLOGY 


The Concentration of Intravenously Administered 
I! in the Cervical Mucus 


By K. N. von Kaulla, Paul D. Bruns and J. K. 

3, Aikawa. Departments of Medicine and Obstetrics 
and Gynecology, University of Colorado School 
of Medicine, Denver. 


Although some knowledge is available regard- 
ing the composition and cyclic changes of the cervi- 
cal mucus, practically nothing is known about the 
excretion by the cervix of parenterally administered 
material. In this preliminary study, I was chosen, 
since it is known that this ion is secreted by other 
glandular tissues, such as the salivary gland and the 
gastric mucosa. 

Fifty wc. of I*' was administered intravenously, 
and serial specimens of blood, saliva and cervical 
mucus were obtained in 21 women of reproductive 
age, 7 of whom were normal, as determined by his- 
tory, physical examination and studies of the endo- 
metrial biopsy and cervical smear (group A), 5 of 
whom were relatively infertile (group B), and 4 of 


INFECTIOUS 


Relationship between Calciuria and the Site and 
Degree of Paralysis in Poliomyelitis 


By Fred Plum and Marcella F. Dunning. Depart- 
ment of Medicine (Neurology), University of 
Washington, Seattle. 


Total urinary calcium excretion was studied 
serially in 23 men, women and male children with 
poliomyelitis. Analyses were begun in many in- 
stances at the time of onset of illness and were con- 
tinued on some patients for periods up to a year or 
more into convalescence. All patients were on a \4- 
Gm. daily calcium intake. Subjects were divided into 
5 groups, according to the site and degree of their 
paralysis: bulbar, bulbar and high spinal, moderate 
scattered paralysis, paraplegia and quadriplegia. 

Hypercalciuria appeared within 3 weeks in 
every patient studied from onset of poliomyelitis. 
Excessive calcium loss developed in mildly paralyzed 
and nonimmobilized poliomyelitics as well as in 


whom had anovulatory hormonal imbalance (group 
C). The concentration of radioactivity was deter- 
mined, and the ratio between that in mucus and 
blood calculated. 

Two minutes after injection, concentration of 
I*! was already evident in the mucus and increased 
in the next 30 to 60 minutes. In general, an increase 
in the ratio of radioactivity of mucus/blood was 
apparent at 5 minutes and increased up to 60 min- 
utes, thereafter remaining at a plateau for at least 4 
hours. At 15 minutes the mean ratio in group A was 
9.5 (range, 5.5-12.3); in group B, 4.1 (1.4-8.1); in 
group C, 5.4 (3.1-7.6). A similar difference was also 
observed at 30 and 60 minutes. No significant differ- 
ence in the disappearance of radioactivity from the 
blood, or its appearance in the saliva, was noted 
among the 3 groups. 

The method employed in the present study is 
applicable to further investigations of local iodine 
metabolism and, also with other materials, of the 
dynamics of cervical mucus secretion. 


DISEASES 


subjects more extensively paralyzed. In general, 
maximal daily calciuria in both men and women 
was 2 to 244 times predicted normal! maximal daily 
losses. Peak excretion was usually reached by the 
4th-6th convalescent week. Patients with localized 
bulbar or high spinal paralysis during the first 6-8 
weeks after poliomyelitis excreted as much calcium 
per day as did quadriplegics. Urinary calcium levels 
fell to normal by the 14th week in the bulbar and 
high spinal groups, however, while quadriplegics and 
paraplegics often sustained hypercalciuria for 6-12 
months. Thus, the intensity of calciuria in the first 
weeks after poliomyelitis bore little relationship to 
the site and degree of paralysis. The duration of 
hypercalciuria, on the other hand, was proportional 
to the degree of paralysis and the amount of result- 
ing immobilization. 

It is concluded that general catabolic influences 
initiate calciuria after poliomyelitis, for this reaction 
cannot be prevented by mobilization and is unrelated 
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to the amount of bone-moving muscle that is dener- 
vated. Later in convalescence, muscular and postural 
forces acting on bone are responsible for reversing 
demineralization. 


Inactivitation of Some Animal Viruses with Gamma 
Radiation from Cobalt® 


By Russell T. Jordan. Department of Microbiology, 
Division of Research, City of Hope Medical 
Center, Durarte, California, and Department of 
Infectious Diseases, University of California at 
Los Angeles. 


Many attempts have been made to develop 
methods of killing or inactivating microorganisms 
without destroying their antigenicity. Present tech- 
nics of virus inactivation using heat, chemicals and 
ultraviolet light, although satisfactory in some 
cases, may result in vaccines which prove to be poor 
antigens. Moreover, vaccines inactivated by chemi- 
cals or ultraviolet light may sometimes be reacti- 
vated in vitro. 

Studies were undertaken to investigate the 


effect of gamma radiation on 4 animal viruses in 
vitro. The Lansing poliomyelitis virus was selected 
as representative of a small virus; St. Louis encepha- 
litis and Western equine encephalomyelitis viruses 
were chosen to represent medium-sized viruses, and 
Vaccinia a large virus. 

Gamma radiation from Co® proves to be an 
effective method for the inactivation of all viruses 
tested. Partially purified suspensions of the viruses 
used were more vulnerable to the lethal effects of 
gamma radiation than were crude suspensions. In 
crude and partially purified suspensions the smaller 
viruses required larger doses of gamma radiation 
for inactivation than did the larger viruses. The rate 
of inactivation for the viruses tested, within error 
of the experiment, is an exponential function of the 
dosage of gamma radiation. Serologic procedures 
used to determine the efficacy of irradiated vaccines 
included cross protection, neutralization and antigen 
extinction tests. Preliminary studies using Co®- 
inactivated vaccines indicate that irradiated vac- 
cines are more stable and retain a higher antigenicity 
than do chemically-inactivated vaccines. 


KIDNEY 


Kidney Function after Acute and Chronic Renal 
Artery Occlusion in the Revascularized Kidney 


By Yale J. Katz, Donald W. Hannon, John A. 
Alden and Ivan D. Baronofsky. Department of 
Medicine, University of Southern California and 
Department of Surgery, University of Minnesota. 


Dog kidneys develop vascular communication 
with the intestine following application of the gut to 
the kidney. The procedure which has previously been 
described involves the preparation of a blind loop 
of small intestine of the Roux-en-y type. The serosa 
is stripped from the intestinal segment, and fixed to 
the surface of the kidney from which the capsule has 
been removed. If, after several weeks, the renal 
arteries become acutely constricted, indigo carmine, 
creatinine, and para-aminohippuric acid excretion 
continues at approximately half the normal rate. 
If both renal arteries are transected, there is a rise 
in blood urea nitrogen to 36 mg. % postoperatively, 
and a fall to levels of 8 to 18 mg. % in several weeks. 

Good glomerular and tubular function, as 
measured by para-aminohippuric acid and creatinine 


clearance, continues after transection of both renal 
arteries, 


The Renal Tubular Response to Amino 
Acid Loading 


By Paul D. Doolan, Harold A. Harper, Maxine E. 
Hutchin and Edward L. Alpen. Metabolic Re- 


search Facility, U. S. Naval Hospital, Oakland, 
California. 


Three normal subjects received Merck’s solu- 
tion of free amino acids supplemented with addi- 
tional glycine at a faster rate than used in previous 
studies so that the effects of a further increase in 
filtered load could be studied. The clearance meas- 
urements were performed in accordance with stand- 
ard technics. The free amino acids were analyzed 
microbiologically. 

The clearance of cystine increased from a con- 
trol value of 1.92 to a maximum of 32.6 ml./min. 
during the high load periods in the absence of any 
significant increase in filtered load of cystine. This 
corroborated findings made in earlier studies indi- 
cating that some one or group of other amino acids 
was being reabsorbed at the expense of cystine. 

The absolute amounts reabsorbed of trypto- 
phan, phenylalanine, methionine, proline, arginine, 
valine, alanine, isoleucine, lysine and leucine pro- 
gressively increased as their respective filtered loads 
were increased. On the other hand, the amounts of 
glycine, histidine, serine and threonine were not 
significantly different in the load and high-load 
periods despite moderate to striking increases in 
filtered load. In the case of histidine, actually less 
was reabsorbed in the high-load periods. These find- 
ings suggest that these 4 amino acids also might be 
involved in competitive mechanisms similar to that 
concerned with cystine reabsorption; and that, at 
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least in the case of histidine, reabsorption is not in 
accordance with the conventional type of Tm 
mechanism, as exemplified by glucose. 


Renal Adaptations to Postural Changes in Chronic 
Congestive Heart Failure 


By Morton L. Pearce and Robert Nordyke. Medical 
Service, V.A. Center Hospital, Los Angeles and 
the Department of Medicine, U.C.L.A. School of 
Medicine, California. 


It has been demonstrated that part of the nor- 
mal human response to standing includes a fall in 
renal plasma flow (RPF), diminished glomerular 
filtration (GFR), a decrease in the urinary rate of 
excretion of sodium (UnaV) and antidiuresis. Pa- 
tients with congestive heart failure respond to the 
stress of walking with these renal adjustments, and 
also make a similar response to supine exercise. 
Normal subjects, however, show little change in 
renal function after supine exercise. 

For these reasons several patients with chronic 
congestive heart failure of various degrees of clinical 
severity were investigated, and changes in renal 
hemodynamics and electrolyte excretion in response 
to postural variations were measured. It was found 
that those patients with mild degrees of failure 
showed a response similar to normal, with an ortho- 
static fall in RPF, GFR, Uy.V and antidiuresis. As 
failure became more marked, the orthostatic re- 
sponse was blunted. In some instances of severe 
chronic failure with high venous pressure, orthopnea 
and edema, the renal response to the orthostatic 
position was paradoxic; that is, standing resulted 
in a rise in RPF, GFR, Un,V and urine flow. 

It is suggested that in this latter group of 
patients, quiet standing (as opposed to walking) 
produces a functional phlebotomy with a resulting 
rise in cardiac output and improvement in renal 
function. 


Experimental Pyelonephritis of the Rabbit: I. 
Method of Production and the Natural Course of 
Acute “Nonobstructive’”’ Pyelonephritis 


By L. M. Cecil, H. Brainerd, R. Clark and M. 
Scaparone. Infectious Disease Laboratory of the 
San Francisco Hospital and the Department 





Relative Lobar Volume Changes in Man 


By J. Koler, A.C. Young and C. J. Martin. Depart- 
ments of Medicine and Physiology, University 
of Washington School of Medicine, Seattle. 


Work of recent years has established the in- 
equality of ventilation between lobes and within 


RESPIRATORY SYSTEM 


of Medicine, University of California School of 
Medicine. 


In an attempt to expand our knowledge concern- 
ing the pathogenesis, natural course, effect of treat- 
ment and sequelae of “nonobstructive” pyelonephri- 
tis in man, an analogous experimental infection of 
rabbits is described. 

In 74 young male rabbits the left ureter was 
temporarily kinked over a polyethylene catheter 
drawn forward through the anterior abdominal 
wall. At varying times subsequently, 400 million 
E. coli were injected intravenously, followed at 
varying intervals by release of the obstructing kink 
by removal of the catheter. The course of the infec- 
tion was followed by serial cultures of urine obtained 
by catheter. After 1 month, 20 of the animals were 
killed and subjected to bacteriologic and pathologic 
examination. Of 67 animals who survived the pro- 
cedure, only 1 had hydronephrosis and 5 were 
infected bilaterally. 

Eleven of the 20 rabbits had a spontaneous 
bacteriologic remission which occurred 2 or more 
weeks after infection. In 5 of the rabbits, cultures 
of the bladder urine were positive at autopsy, but 
cultures of ground kidney were negative, suggesting 
persisting infection limited to the lower urinary 
tract. Four rabbits had persistent pyelonephritis 1 
month after infection, as evidenced by positive 
cultures of ground kidney substance. 

Gross pathologic lesions varied from small foci of 
gray mottling to large areas of gray-tan tissue. The 
glomerular lesions observed microscopically con- 
sisted of cellular proliferation, fibrosis of the tuft, 
and pericapsular scarring. Diffuse or focal cortical 
scarring, in which areas of mature fibrous tissue 
surrounded normal or fibrosed glomeruli, were 
commonly observed. Leukocytic infiltrations were 
often present. Medullary lesions consisted of stromal 
fibrosis with varying degrees of distortion and dis- 
tention of collecting ducts. Subepithelial fibrosis 
and infiltration with inflammatory cells were ob- 
served in the kidney pelvis. 

It is concluded that “nonobstructive” pyelo- 
nephritis resembling the human infection clinically 
and pathologically could be produced by this 
method, thus furnishing a preparation suitable for 
study of pathogenesis, treatment and sequelae. 


lobes of the human lung. However, direct measure- 
ment of the relative distensibility of the lobes has 
not been reported. 

As an approach to this problem, and in con- 
junction with other studies utilizing an experimental 
lobar catheter, we recorded simultaneous volume 
changes in the right upper and right lower lobes of 
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adult subjects. These comprised a group of healthy 
young males and a smaller group of older persons 
with pulmonary disorders. Spirographic tracings of 
relative lobar volume changes were made after 
eliminating the effects of air flow. This has been 
feasible in cooperative subjects who could arrest 
their respiratory efforts at different levels in the 
range from residual air to peak inspiratory reserve. 
From such a “step-wise vital capacity” a plot of 
volume right upper lobe (Vv) against volume right 
lower lobe (Vz) can be made. Deviations of this 
plot from a straight line express the inequality of 
yolume changes in the 2 lobes. 

Such deviations have been found for both the 
diseased and the normal lung, although a clear cut 
pattern has not appeared for the latter. 


The Relation of the Expiratory Flow Curve to the 
Viscoelastic Properties of the Lung 


By William F. Miller, Robert L. Johnson and Nancy 
Wu. Department of Internal Medicine (Cardio- 
pulmonary Division), Southwestern Medical 
School of the University of Texas, Dallas. 


Respiratory function is dependent on the 
mechanical or viscoelastic characteristics of the 
pulmonary apparatus. 

The intraesophageal balloon method permits 
direct estimation of the elastic forces, expressed as 
compliance (volume change/unit pressure change). 
Frictional forces are expressed as: resistance (pres- 
sure change/unit air flow) or as viscous work. 

This study was undertaken to elucidate the 
role of the rapid expiratory flow curve and the 0.5 
and 1.0-second expiratory capacities as indirect 
indexes of the viscoelastic properties of the lung. 
Intraesophageal pressure, respiratory volume, and 
air flow were recorded during quiet breathing and 
during performance of a fast vital capacity. 

Good correlation was found between the ratio, 
0.5 see. EC X 100/TVC, and work against elastic 
resistance expressed as % total work/L. of air 
fow (r = +0.956). Thus, the 0.5-second EC 
ratio provides a satisfactory estimate of the viscous 
properties of the lungs. The 1.0-second EC to 
TVC ratio was similarly related to viscous work 
(r = +0.939). 

Usually, a satisfactory relationship exists 
between TVC and pulmonary compliance (r = 
+0.531). Striking exceptions are: patients with 
recent muscle paralysis who may show nearly 
normal compliances with a very low TVC, and 
patients with asthma or bronchitis who show very 
low compliances but large vital capacities. 

This method of recording expiratory flow makes 
recognition of these exceptions possible, and also 
permits identification of the “check valve” type of 
obstruction to air flow, characteristic of emphysema. 

Thus, rapid expiratory flow and volume curves, 
and in most instances the 0.5-second EC and 


TVC, provide a means of elucidating significant 


information concerning the viscoelastic properties 
of the lung. 


The Effect of Forced Straining (Valsalva maneuver) 
in Patients with Pulmonary Emphysema 


By Albert A. Kattus, Jr. and Harold Mills. Depart- 
ment of Medicine, University of California 
Medical Center, Los Angeles. 


The effect of forced straining (Valsalva maneu- 
ver) on brachial artery pressure has been studied in 
patients with pulmonary emphysema. Comparing 
results obtained in this group with those seen in 
normals or patients with various forms of acquired 
or congenital heart disease, 2 characteristic responses 
were found in the emphysema group. First, there is 
marked diminution in pulse pressure during a 
straining period of 10 seconds or more. Secondly 
the poststraining systolic overshoot is markedly 
delayed. Thus, the pulse pressure during prolonged 
straining dropped to an average of 5.4 mm. Hg in 
14 subjects with pulmonary emphysema as com- 
pared to 38 mm. Hg in 42 patients having various 
forms of cardiac disease, and 18 mm. Hg in 5 
normal subjects. The onset of the poststraining 
overshoot was delayed to an average of 13 seconds 
in the emphysema group compared to 4 to 6 seconds 
in the cardiac disease group, and 3.2 seconds in the 
normals. 

It is postulated that this characteristic response 
in pulmonary emphysema is related to more com- 


plete emptying of the pulmonary vascular bed during 
straining. 


Respiratory Acidosis After 6 to 10 Minutes of 


100% Oxygen Breathing in Emphysematous 
Patients 


By Herman F. Froeb, Charles I. Leftwich and 
Hurley L. Motley. Cardio-Respiratory Laboratory, 
University of Southern California School of 
Medicine, Los Angeles. 


The purpose of this study is to define by simple 
measurements of pulmonary ventilation the level 
of impairment at which respiratory acidosis occurs 
upon breathing 100% oxygen. 

The protocols of 206 patients, referred to our 
laboratory for evaluation of pulmonary function, 
were reviewed. Pulmonary disability varied from 
virtually no impairment to severe impairment. In 
every instance, complete basal pulmonary function 
studies were carried out to render an accurate 
physiologic diagnosis of pulmonary emphysema. 
In evaluating the effects of 100% oxygen breathing, 
the following measurements were determined: 
control studies consisted of direct measurements of 
arterial pH, pCO:, pO. and oxygen saturation and 
ventilation. During 100% oxygen breathing, only 
pH and oxygen saturation were done. The conditions 
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of both experiments were identical, and run within 
a short time of each other. 

The criteria for acidosis during 100% oxygen 
breathing consisted of a fall in pH below 7.38. 

Of 112 patients with a maximum breathing 
capacity (MBC) and a 3-second timed vital capacity 
(TVC) above 50% of their predicted values, only 
1 developed respiratory acidosis; whereas, of 94 
with an MBC and a TVC below 50%, 17 developed 
respiratory acidosis. As the degree of impairment of 
pulmonary ventilation among these 94 patients 
became more severe, the incidence of respiratory 
acidosis rose. For example, of the patients with a 
TVC below 30% of their predicted values, there 
were 8 in 27 who developed respiratory acidosis. 
Of further interest is the finding amongst the aci- 
dotics of elevation of pCOs, depression of pO, and 
arterial desaturation at rest. 

It is apparent that, under the conditions of this 
experiment, respiratory acidosis on 100% oxygen 
breathing can develop very rapidly in emphysema- 
tous patients who have severe impairment of pul- 
monary ventilation. 


The Artificial Kidney as a Blood Oxygenator 


By Paul D. Doolan, Raymond H. Watten, Maxine E. 
Hutchin, Robert O. Canada, Jr. and Harold A. 


Harper. Metabolic Research Facility, U.S. Naval 
Hospital, Oakland, California. 


Marked clinical improvement was noted during 
the hemodialysis of a patient who had become 
severely anoxic following aspiration of a large 
volume of gastric contents. Immediately after 
dialysis, his condition again began to deteriorate 
and, on the following day, arterial oxygen content 
was found to be 4.78 volumes % with a 44% satura- 
tion. 

The following studies were performed in an 
attempt to determine if the improvement noted 
during the second dialysis was due, in part, to an 
increased oxygenation of the patient’s blood by the 
artificial kidney. In 3 subsequent dialyses, the 
oxygen content and % saturation of the outflow 
blood from the dialyzer were found to be consistently 
higher than that of the arterial blood entering it. 
Although the oxygen content of the patient’s 
arterial blood could be lowered promptly by dis- 
continuing the oxygen being delivered via the trache- 
otomy tube, no change was produced in the oxygen 
concentration of the venous blood returned to the 
patient. The hematocrit values of the arterial and 
venous bloods were not sufficiently different to 
account for the changes observed in oxygen content. 
During another dialysis, at a time when the pul- 
monary complications were less extensive, no 
significant differences in oxygen concentration 
between the arterial and venous blood were observed 
while the patient was receiving oxygen. 


Pathogenetic Studies with I*'-Labelled Serum 
Fractions of Experimental Oxygen Poisoning 


By Jerry K. Aikawa and Paul D. Bruns. Depart- 
ments of Medicine and Obstetrics and Gynecol- 
ogy, University of Colorado School of Medicine, 
Denver. 


Guinea pigs made to breathe high concentrations 
of oxygen develop a hyaline-like membrane in the 
lungs which bears a striking resemblance to that 
found at autopsy in premature infants. This observa- 
tion suggests that the histologic picture may be 
produced by the precipitation of material of endog- 
enous origin, perhaps” protein, rather than te 
inhalation of exogenous material, such as amniotic 
fiuid. 

In order to determine the role of plasma pro- 
teins, as well as electrolytes and water, in the 
pathogenesis of the pulmonary lesions so induced, 
guinea pigs were injected intravenously with tracer 
doses of I*-labelled gamma globulin and albumin 
and were exposed to 98% oxygen at 760 mm. Hg 
until they died. The lungs were examined histolog- 
ically, and were analyzed for total weight and water, 
electrolyte and radioactivity content. Control 
groups consisted of animals injected with tagged 
protein and left in normal atmosphere, and of un- 
injected animals placed in oxygen or left in air. 

All animals placed in oxygen, whether they had 
received injections of gamma globulin or albumin, 
or no injections at all, showed pulmonary lesions 
characteristic of oxygen poisoning. 

The lungs of all animals placed in oxygen, when 
compared with those of guinea pigs left in air, 
showed significantly higher mean values for total 
weight, water and sodium content, and for concen- 
tration and content of radioactivity. The potassium 
content was not significantly altered. 

The results suggest that the increase in lung 
weight is due to a local accumulation of water, 
sodium and plasma proteins. The basic abnormal 
physiologic process appears to be a localized increase 
in permeability of capillary membrane to non- 
cellular constituents of the vascular compartment. 


Respiratory Carbon" Dioxide Patterns in Humans 


By B. M. Tolbert, M. Kirk, D. Harman and J. H. 
Lawrence. From the Donner Laboratory, Donner 
Pavilion and Radiation Laboratory, University 
of California, Berkeley. 


Clinical tests in which metabolic abnormalities 
of biochemical systems can be directly detected are 
rare but of great potential use. C™ in particular 
should find application in this way, but little use 
has been made of this isotope because of its long 
half-life, its weak radiation and its high cost. We 
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have developed instrumental and experimental 
technics to counteract some of these difficulties, and 
we present some of the preliminary data. 

If C**-labelled amino acids, sugars or fats are 
given a patient, the C40, excretion rate is directly 
related to the oxidation rate for the particular 
compound. To measure this excretion rate, sensitive 
automatic instruments have been developed so that 
as little as 1-10 we. C™ can be used in a single test, 
so that continuous records of %C2, CO"-specific 
activity and C™-total activity in the breath of a 
patient can be made. These data are presented as 
cumulative C'-excretion curves and C"-specific 
activity curves. 

The clinical work has thus far been restricted 
to patients with metastatic breast carcinoma or 
leukemia. Metabolities used are glycine-2-C', 
glucose-C and sodium acetate-2-C™, 


Acetate is the most fundamental of these 
compounds, since it is the key compound between 
fats and sugars, on one hand, and the Kreb’s cycle, 
on the other. Acetate curves show the least variation 
from patient to patient. Both glucose and glycine 
oxidation curves are highly variable and show 
abnormalities, based on our animal experiments. 
Abnormal glucose tolerance tests and peculiar 
glucose oxidation curves correlate. 

The marked slowing down of the C™ oxidation 
and excretion rate seems to be the most striking 
effect of physical debility, old age and advanced 
cancer. We see this effect in animals, and we think 
we observe it in patients. 

These studies are presented as a preliminary 
report on a new method which may be important 
in future diagnostic and metabolic studies in experi- 
mental medicine. 
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